PREFACE

The U. S. Arny Engi neer Waterways Experinent Station (VWES) is a
Cor ps of Engi neers research conpl ex consisting of five (5)
| aboratories: Coastal and Hydraulics Laboratory, Geotechnical
Laboratory, Structures Laboratory, Environnental Laboratory and
| nformati on Technol ogy Laboratory. WES is responsible for conduct-
ing basic research in the broad fields of hydraulics, rehabilita-
tion of hydraulic structures, coastal engineering, instrunentation,
oceanogr aphy, renote sensing, earthquake engi neering, soil dynam
ics, concrete, expedient construction, nuclear and chem cal explo-
sion effects, vehicle nobility, self-contained nunitions, mlitary
hydrol ogy, fixed installation canoufl age, environnental inpact,
envi ronnment al engi neeri ng, geophysics, pavenents, protective
structures, aquatic plants, water quality, dredged material,
conput er science, tel ecomunications managenent and busi ness
automation, graphic arts and printing, library services, and
records managenent. This research is conducted by Governnent
personnel and by contract with educational institutions, non-profit
organi zations and private industries.

The provisions of the Conpetition in Contracting Act of 1984
(P.L. 98-369) as inplenmented in the Federal Acquisition Regulation
provide for the issuance of a Broad Agency Announcenent as a neans
of soliciting proposals for basic and applied research and that
part of devel opnment not related to the devel opnment of a specific
system or hardware procurenent. This announcenent nust be general
in nature, identify the areas of research interest, include crite-
ria for selecting proposals, and solicit the participation of al
of ferors capable of satisfying the Governnent's needs. The propos-
als submtted under this Broad Agency Announcenent w ||l be subject
to peer or scientific review. Proposals that are selected for
award are considered to be the result of full and open conpetition
and in full conpliance with the provisions of PL 98-369, "the
Competition in Contracting Act of 1984".

This guide constitutes the Broad Agency Announcenent of this
Command and conforns with regulatory requirenments of the Federal
Acqui sition Regulation. This guide provides prospective offerors
informati on on the preparation of proposals for basic or applied
research. Suggestions as to formand procedures are included.

O ferors shall submt a brief letter pre-proposal not to exceed
five pages addressing (i) the major research thrust; (ii) the
techni cal approach; (iii) the research goals; (iv) total estimted
cost and relevancy to the research described herein. Pre-proposal
inquiries will be responded to within 60 days of receipt, either
encour agi ng subm ssion of a conpl ete proposal or advising the
of feror not to submt.



Persons contenpl ati ng subm ssion of a proposal are also
encouraged to contact the appropriate WES scientist identified in
this publication to ascertain the extent of interest which VWS may
have in a specific research project.

Proposals fromU. S. Governnent facilities and organi zations
wi |l not be considered under this program announcenent.
Addi tionally, requests for conference and synposi um support are
exenpt fromthis announcenent.

Al l pre-proposals and proposals regarding this Broad Agency
Announcenent should be submtted to the U.S. Army Engineer
Waterways Experiment Station, ATTN CEWES-CT-Z, 3909 Halls Ferry
Road, Vicksburg, MS 39180-6199, and should reference this
announcenent. Reference nust be nmade to the code nunber for the
specific research area. These code nunbers are listed at the end
of each topic (e.g., CHL-1, |ITL-2).

PERSONS SUBM TTI NG PROPCSALS ARE CAUTI ONED THAT ONLY A
CONTRACTI NG OFFI CER MAY OBLI GATE THE GOVERNMENT TO ANY AGREEMENT
I NVOLVI NG EXPENDI TURE OF GOVERNVENT FUNDS

Thi s Broad Agency Announcenent supersedes the Novenber 1995
edition and shall remain in effect until superseded.

VEES encourages Historically Black Coll eges and Universities
(HBCUs), Mnority Institutions (Ms), small business concerns,
wonen owned busi nesses, and small di sadvant aged busi ness concerns
to submt research proposals for consideration

The Bidder/ O feror, by subm ssion of a bid or offer or execution
of a contract in response to this solicitation, certifies that the
Bi dder/ O feror is not debarred, suspended, declared ineligible for
award of public contracts, or proposed for debarnment pursuant to
FAR 9.406-2. |If the Bidder/Oferor cannot so certify, or if the
status of the Bidder/ O feror changes prior to award, then the
Bi dder/ O f eror nust provide detailed infornmation as to its current
st at us.

NOTE: PREPARATI ON | NSTRUCTI ONS AND ADDRESS SHOMN ON PAGES 60-63
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PART |
BACKGROUND AND RESEARCH | NTERESTS

BACKGROUND

The U. S. Arny Engi neer \Wat erways Experinent Station (VES) was
establ i shed by Congress in 1929 after the disastrous M ssissipp
Ri ver flood of 1927. Over the years, the m ssion of the smal
hydraulics | aboratory has been expanded to include a wi de variety
of disciplines under the auspices of a six |aboratory conpl ex.
This nakes WES the | argest research facility within the Corps of
Engi neers. Permanent and wholly owned facilities are | ocated at
the 680 acre U S. Arny Engi neer \Waterways Experinent Station at
Vi cksburg, M ssissippi and the 175 acre Field Research Facility at
Duck, North Carolina.

Currently, over 2500 research projects are underway for 150
sponsors, the primary sponsors being the office of the Secretary of
Def ense and the Corps of Engineers (USACE). The foll ow ng agencies
were maj or sponsors of R&D at WES in FY 95: Defense Nucl ear
Agency, U S. Arny Environnental Center, U S. Navy, U S. Ar Force,
and the Environnmental Protection Agency.

RESEARCH | NTEREST OF THE RESEARCH LABORATCRI ES

The COASTAL AND HYDRAULI CS LABORATORY was forned in FY 97

t hrough the nerger of two WES | aboratories - the Hydraulics
Laboratory (HL) and the Coastal Engi neering Research Center (CERC)

HL, formed in 1929, was the original "Waterways Experinent Sta-
tion" while CERC was established by Public Law in 1963 as the
di rect successor to the Beach Erosion Board, which was created by
Congress in 1930. The nerger of these historically rich organiza-
tions has resulted in the formation of the | argest water resources
devel opnent research | aboratory in the world with over 300 engi -
neers, scientists and support personnel. CHL has nationally and
internationally recognized engineering and scientific expertise
related to inland waterways and the estuarine and coastal zones.
CHL has world class capabilities in prototype data collection,
experinmental research and nunerical nodeling and sinulation of
processes involving water |levels, current, w nds, waves and tides,
and their interaction with sedinents and structures. Specific
expertise lies in the engineering, hydrodynam cs, sedinent trans-
port, dredging and dredged material disposal, physical processes
associated wth environnental anal yses, groundwater nodeling,
mlitary hydrol ogy, harbor engineering, and riverbank and shore
protection. CHL has the Tri-Service Reliance m ssion for Logis-
tics-Over-the Shore (LOTS) for Sustainment Engineering. The Shore
Protection Manual, which is internationally recognized as the
"bi bl e" of the coastal engineering profession, originally devel oped



by CERC, is being updated and expanded into the Coastal Engi neering
Manual by CHL

The GEOTECHNI CAL LABCRATORY perforns research, investigations,
and testing in many areas, including: soil nechanics, structural
foundati on design, slope stability, seepage analysis, mlitary
pavenents, rock nechanics, engineering geophysics, earthquake
engi neering, vehicle nobility, and trafficability. The |aboratory
is equipped to performvirtually any type of geotechnical testing
needed to assist in these and other varied projects.

The STRUCTURES LABORATORY conducts scientific and engi neering
i nvestigations and research and devel opnent projects in the fields
of structural dynam cs, survivability, weapons effects, earthquake
engi neering, earth dynam cs, and construction materials. The
projects include: design and analysis of structures to resist
static and dynam c | oading; defining effects produced by the
detonati on of explosives and the inpact of high-velocity projec-
tiles; devel opnent of useful applications of explosives; devel op-
ment of nethods for fixed installation canouflage, conceal nent and
deception; evaluation of properties, applications and behavior in
service of construction materials, assenbl ages, and structures; and
eval uation of the influence of natural and man-nade materi al
properties in the transm ssion of transient effects from expl o-
sions, inpacts, and other energetic sources.

The ENVI RONVENTAL LABORATORY conducts research in all aspects of
the interactions of human activities and natural events with the
environnent. Research areas include environnental aspects of
dredgi ng and dredged material disposal; water quality; hazardous
waste site characterization, treatnment and environnental restora-
tion; environnmental inpact prediction, assessnent, and renediation;
natural and cultural resources nmanagenent, stewardship, and conser-
vation; coastal ecology; aquatic plant control; and wetl ands.

The | NFORVATI ON TECHNOLOGY LABORATORY perfornms research in
conput er - ai ded engi neering, interdisciplinary engineering areas,
conput er science, high performance conputing, instrunentation
systens, and in all aspects of information technology. Projects
i ncl ude conputer-aided structural engineering, application of
conput er - ai ded design and drafting (CADD) and geographic infor-
mati on system (@ S) technology, 3-D structural stability, finite
el ement net hod anal ysis of structures, engineering reliability,
soil-structure interaction, instrunentation systens design and
devel opnment, relational database managenent, nmanagenent information
systens, information engi neering, software engineering, groupware
systens, information center concepts, tel ecomunications,
scientific visualization (including virtual reality), office
aut omation, graphic arts and publishing, library systens, and
records managenent.



DEPARTMENT OF DEFENSE H GH PERFORMANCE COMPUTI NG CENTER

The WVES I nformation Technol ogy Laboratory adm ni sters and
operates on behalf of DoD a Hi gh Performance Conputing (HPC) Center
wth a variety of advanced HPC systens which are configured to pro-
vi de | eadi ng- edge conput ati onal perfornmance, data storage capacity,
network capabilities, and scientific visualization capabilities. A
vari ety of |anguages and commerci al software packages are avail able
on these systens. The conputational capabilities of the Center
systens may, at the option of the Governnent, be nade available to
contractors. Proposals should include details on expected use of
t he DoD HPC Center systens.

SUMVARY

WES is a research and devel opnent conplex with an internationa
reputation. Sonme WES projects have worl d-w de significance while
others are much smaller in scope. However, each project is in
response to the special needs of the Anerican people.



COASTAL AND HYDRAULI CS LABORATORY
| . I ntroduction

Research is perfornmed in the areas of hydraulic structures such
as | ocks, dans, outlet works, control gates, stilling basins,
spi |l l ways, channels, fish handling systens, and punping stations,
fl ood control channels; navigation channels; riverine and
estuari ne hydrodynam cs and transport processes; groundwater;
hydr ol ogy; dredgi ng-rel ated equi pnent; and on coastal problens
related to shoreline protection; beach erosion; navigation; sedi-
mentation; inlet stabilization; and construction, operation and
mai nt enance of coastal structures (break-water, jetties, groins,
seawal l's, etc.). Major areas of interest include coastal hydrody-
nam cs (w nd waves, tides, currents, wind related water |evels);
coastal sedinentation (longshore transport, inlet sedinentation);
coastal geol ogy and geonor phol ogy; design and stability of coastal
structures; and interaction of structures and coastal processes.
Q her activities include descriptions of coastal processes; theo-
retical studies; nunerical and physical nodel techniques; data
collection and anal ysis techni ques; devel opnent of |aboratory and
prototype instrunentation and equi pnent. The follow ng sections
contain information on these research areas and specific research
t hrusts.

1. Research Areas

A.  Physical Processes in Estuaries (CHL-1)

1. The research programin estuarine physical processes
deals with the hydrodynam c and transport characteristics of water
bodi es | ocated between the sea and the upland Iimt of tidal
effects. Research is directed toward knowl edge that wll inprove
field neasurenents and predictions of these processes.

2. Specific areas of required research include the
fol |l ow ng physical processes in estuaries and other tidal waters.

(a) The propagation of tides.

(b) Transport of salinity, m xing processes, stratified
flows.

(c) Transport, erosion, and deposition of sedinents,
including settling velocity, aggregation of sedinent, consolidation
of sedi nment.

(d) Behavior and characteristics of sedi nent beds,
i ncl udi ng novenent, consolidation, arnoring, bonding, physical
chem cal characteristics, density, erodability.

(e) Flow between aquifers and surface waters.



3. Specific areas of required research include the
followng activities with respect to the physical processes |isted.

(a) The effect of human activities, including dredging
construction, vessel traffic, flow diversion, training, structures,
and protective structures.

(b) Measurenents of paraneters that are indicative or
descriptive of the processes listed in paragraph 2 by in-situ and
renmote nethods in the lab and field.

(c) Prediction of processes |listed in paragraph 2 by
anal yti cal neans, physical nodels, nunerical nodels, and other
t echni ques.

(d) Conceptual and mat hemati cal descriptions of the
processes listed in paragraph 2.

(e) Developnent of materials, equipnent, and nethods that
m ght lead to applied research that woul d make hunman activities
listed safer, nore economical, or nore effective.
(Contact: Dr. Rob McAdory, 601-634-3057.)

B. Hydraulic Structures (CHL-2)

1. The research programin hydraulic structures deals with
t he hydraulic performance of |ocks, dams, outlet works, control
gates, stilling basins, spillways, channels, bank protection,
riprap stability, punping plants and other hydraulic structures,
and wi th physical and/or nunerical nodel studies to predict and
anal yze the physical water quality aspects of water resources
proj ects.

2. Specific areas of required research include the
fol | ow ng:

(a) Physical and nunerical hydraulic nodel investigations of
a wde variety of hydraulic structures to verify proposed designs
and devel op nore effective and econoni cal designs.

(b) Analysis of nodel and prototype data and i nspection of
field installations to develop design criteria for hydraulic
structures.

(c) Develop nmethods of correlating theoretical and
experinmental information with design nethods used by the Corps of
Engi neers to inprove existing procedures and provide material for
i nclusion in appropriate manual s.

(d) Devel op physical and/or nunerical nodels to predict and
anal yze the water quality aspects of water resources projects and



desi gn appropriate hydraulic structures to control water as well as
water quantity while satisfying the desired objectives.

(e) Conduct research and/or devel op nunerical codes to
devel op techni ques for anal yzing physical aspects of water quality
in |lakes and rivers through a better understanding of the hydrody-
namcs in density-stratified environments and for inproving water
quality within and downstream of density-stratified reservoirs and
to investigate the ability of existing and proposed water resources
projects to satisfy established water quality standards.

(f) Basic studies related to devel opnent of hydraulic design
and operation guidance for hydraulic structures used in inland
wat erways for navigation and flood control purposes.

(g) Performance tests, both nodel and prototype, of
hydraul i ¢ appurtenances to flood control and navi gati on dans such
as spillways, outlet works, energy dissipators, and approach and
exit channels, are conducted and/or analyzed to devel op design
gui dance that will provide structures of maxi mumefficiency and
reliability with m ni mum mai nt enance.

(h) Develop innovative nmethods to prepare and revise
engi neering manual s for hydraulic design of various hydraulic
structures.

(1) Develop innovative methods to conduct training courses
on design of various hydraulic structures.

(j) Develop innovative nethods to prepare technical reports
of all work conducted. (Contact: Dr. Phil Conbs, 601-634-3344.)

C. Open Channel Flow and Sedi nentation (CHL-3)

1. The Stable Flood Control Channel research project
consi sts of basic studies related to devel opnent of hydraulic
desi gn gui dance for designing nodifications to natural stream
channels to provide for local flood protection. Enphasis is placed
on channel stability as well as channel flow capacity.

2. Specific areas of required research include the
fol | ow ng:

(a) Studies related to the devel opment of effective nethods
to anal yze a natural streams response to nodifications nmade for
fl ood control purposes.

(b) Studies applicable to devel opnent of streanbank and
streanbed protection nethods where channel instability exists.

(c) Studies applicable to devel opnent of sedi nent



transport, local scour, and streamformrelationships for a broad
range of streamtypes, bed and bank materials, and neteorol ogical
and hydrol ogi cal conditions.

(d) Collection and analysis of data which aid in evaluating
exi sting nmethods and/ or devel opi ng new net hods to anal yze channel
stability for the variety of channel flow conditions and stream
types existing in natural streamsystens. (Contact: M. Mke J.
Trawl e, 601-634-3518.)

D. Dredging Research (CHL-4)

1. The research programin dredging is directed towards
reduci ng costs for perform ng dredgi ng operations whether the
dredging is perfornmed by Corps of Engi neers dredges or by Contrac-
tor dredges. The programincludes eval uati on of new and innovative
equi pnent, inproving the efficiency and scope of application of
conventional equi pment, and devel opnent of new equi pnent and
techni ques for performng difficult or costly dredging projects.

2. Specific areas of required or anticipated research
i nclude the foll ow ng dredgi ng areas.

(a) Instrumentation to nonitor and control the dredging
process.

(b) Equipnent to detect the conposition and character of
bottom sedi nents, particularly the density structure of bottom
strat a.

(c) Equipnent to quickly and efficiently perform pre- and
post - dredgi ng bottom surveys in the bins of hopper dredges.

(d) Equipnent to nonitor and neasure the conposition and
gquantity of dredged material in the bins of hopper dredges.

(e) Equipnent to accurately position the dredge within the
dredgi ng project.

(f) Equiprent that aids dredge inspectors in nonitoring a
dredgi ng project by collecting and telenetering to a renote site
pertinent information fromthe dredge.

(g) Equipnent that detects the presence of rock or
difficult-to-dredge materials within the limts of the dredging
proj ect .

(h) Equiprment that increases the life of the dredge system
such as abrasion-resistant discharge pipe.

(1) Equipnent that m nimzes environnental inpact of the
dredged such as suction devices that resuspend little or no sedi-
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ments during the dredging cycle.
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(j) Equiprent for dredgi ng contam nated sedi nents.
(k) Specialty dredgi ng equi pnent.
(Contact: M. R F. Athow, 601-634-2135.)
E. Navigation Channel Design (CHL-5)

1. The research programin navigation channel design
i nvol ves basic research to devel op desi gn gui dance for the design
of new channel s and nodifications of existing waterways. It
i nvol ves identifying maneuvering requirenents in restricted water-
ways that affect the channel dinensions, alignnent, and | ocation of
appurtenances in the navigation channel under various environnental
and vessel traffic conditions. It also involves identifying the
stability of the channel, maintenance requirenents and desi gni ng
structures that reduce or elimnate the mai ntenance requirenents.
Finally, it involves quantifying the flow and pressure fields
generated by a tow or ship passing through a waterway and the
rel ated i npacts on the sedi nent resuspension in the channel,
channel border, and side channel/backwater areas. Studies involve
deep and shal |l ow draft navigation channels and physical and mat he-
mati cal nodels. Human factors are included in research and project
studi es using a ship and tow sinul ator.

2. Specific areas of required research include the
fol | ow ng:

(a) Physical nodel investigations of a wide variety of
navi gati on channel configurations in many environnents with
different type vessels to verify proposed designs and to devel op
nore efficient and safe designs and to | ower environnental inpacts.

(b) Devel opnent and enhancenent of mathematical nodel s of
vessel s, both ships and push-tows, for use on the sinulator to add
vessel types not available or to increase the accuracy with which
t he nodel reproduces the vessels response.

(c) Devel opnent of nethods and nodeling techniques to
predict the currents and sedi nent transport characteristics of
vari ous channel designs and integrate this with the navigation
nmodel studies, including those generated by the vessel novenent.

(d) Devel opnent of nethods and nodeling techniques to
predict the currents and sedi nent transport characteristics of
vari ous channel designs and integrate this with the navigation
nodel studies.

(e) Devel opnent of nethods and techniques to prepare

and display visual information for the pilot on the sinulator
proj ection system
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(f) Devel opnent of nethods and neasurenent equi pnent,
techni ques for nmeasuring scal e nodel performance in physical node
navi gation studies.

(g) Devel opnent of nethods and techni ques for the analysis
and eval uation of nodel results to optim ze the channel design and
to determine the | evel of safety, or conversely, risk involved with
the various designs. (Contact: Dr. Larry L. Daggett, 601-634-
2259.)

F. Conputer-Ai ded Hydraulic Engi neering (CHL-6)

1. The research program seeks to devel op conputer-ai ded
design tools that can be used by hydraulic engineers in planning,
desi gn, construction, operation, and nai ntenance of navigation and
fl ood control projects. The scope includes open channel and cl osed
conduit flows, equipnent, and structures. (Contact: Dr. Nolan
Raphelt, 601-634-2634 and M. W H MAnally, 601-634-3822)

G Goundwater (CHL-7)

1. The groundwater nodeling research programis directed to

t he understandi ng and predicting, including the devel opnent of
numeri cal codes, groundwater flows and contam nant transport in
both the saturated and unsaturated zones for both porous and
fractured nedia. The goal of the programis the devel opnent of
nmodel ing tools, including renedial alternative sinulation, for
opti mal design and operation of the site cleanups. (Contact:
Dr. Jeff P. Holland, 601-634-2644.)

H  Hydrol ogy (CHL-8)

1. Research in this area is primarily directed at mlitary
applications as affect nobility, counter nobility and water supply.

2. Specific research is directed at the foll ow ng areas:
(a) Renote sensing and quantification of precipitation.

(b) Devel opnent of spatially varying precipitation hydro-
| ogy nodel s.

(c) Visualization of results for hydrol ogy and dam break
nodel s.

(d) Water location in arid and sem-arid regions.
(e) GSinterfacing with existing and new hydrol ogy nodel s.

(Contact: Dr. WIlliamD. Martin, 601-634-4157.)
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H&H G S/ DATABASE DEVELOPMENT ( CHL-9)

1. Research in this area is currently focused in the
foll ow ng areas:

(a) Electronic Navigation Charting
(b) Integration of A S/ Database and H&H nodel s.
(c) Watershed managenent for erosion contro

(d) Larger River System nmanagenent for flood control
navi gati on

(e) Visualization Techniques
(Contact: Dr. Nolan Raphelt, 601-634-2634.)
J. Hydrodynam cs (CHL-10)

Research in shall ow water wave estimation; forecasting and
hi ndcasting of wi nd generated waves for oceanic to |ocal regions;
wave theory; statistical distribution of wave paraneters; sinmula-
tion of spectral conditions in wave basins; nearshore currents;
wave breaking; wave/current interaction; long and short waves in
ports and harbors; tsunam nodeling; wind generated currents; storm
surge; tidal circulation; two-and three-dinensional nunerical
simul ation nodels (including finite difference, finite el enent, and
curvilinear coordinate techniques); coastal neteorology; explosion
gener ated waves; ship response to waves; noored ship response; and
turbul ence. (Contact: M. H L. Butler, 601-634-2405.)

K. Coastal Processes, Coastal Inlets, and Navi gati on Channel s
(CHL-11)

Shoaling in inlets; stability of inlet channels; scour at
structures; sedinent transport nodeling; nunerical nodeling of
coastal regions; shoreline evolution nodeling; stormerosion of
beaches; w nd and wave generated sedi nent transport; sedi nent
budget anal ysis; wave forces/|l oads on gates (tainter, mter, etc.);
and PC-, workstation-, and mai nfrane-based automated coast al
engi neering software (including relational and G S data bases).
(Contact: M. H L. Butler, 601-634-2405.)

L. Coastal Structure and Facility Design (CHL-12)

Devel opnent of functional and stability design criteria for
coastal structures and facilities (breakwaters, seawalls, jetties,
groins, harbors, marinas, etc.); wave runup, over-topping, refrac-
tion, diffraction, transm ssion, reflection, etc.; design of
floating breakwaters; breakwater stability; application of spectral
wave conditions to coastal engineering; stability of riprap to
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irregul ar wave attack; stability and functional design of over-

t opped rubbl e nound breakwaters; scale nodeling of arnor unit
strength; analysis of structural data for floating breakwaters;

i nvestigation of nunerical structural nodels for floating breakwa-
ters; devel opnent of wave runup gage for rough and porous sl opes;
i nvestigation of attenuation/nooring force nodels of floating
breakwat ers; devel opnment of materials and techni ques to produce
hi gh quality break-water nodel arnmor units; analysis of wave runup
overtopping, refraction, diffraction, transm ssion and/or reflec-
tion data on coastal structures and beaches and design of struc-
tures for Logistics-Over-The-Shore (LOTS) operations. (Contact:
M. C E. Chatham Jr., 601-634-2460.)

M Field and Laboratory Measurenents, Data Collection, and
Anal ysis (CHL-13)

Wave current, water |evel and wi nd neasurenent systens for
| aboratory and field cases; advanced data analysis (spectral and
nonspectral ) techni ques; renote sensing techni ques; bedl oad and
suspended sedi nent transport; nonitoring and eval uating technical
and structural stability of coastal projects; field neasurenent of
coastal processes; structural response instrunentation; bathynetric
survey systens. (Contact: M. T. W Richardson, 601-634-2019.)

N. Experinmental Coastal Mdel Equipnent, Operation and Anal ysis

(CHL- 1%)

Devel opment of equi pnment and techni ques for specialized
nodel construction, experinmental wave generation equi prment,
speci ali zed data acquisition and anal ysis systens, advanced nodel
operations techniques, and | aboratory and scale effects in novable
bed nodel studies. (Contact: M. C E. Chatham Jr., 601-634-
2460.)

O Ceneral Coastal Engineering, Coastal Ceol ogy, and Dredgi ng
| nvestigations (CHL-15)

Sand bypassi ng systens and equi pnent; beachfill design;
coastal geol ogy and geonor phol ogy; functional design and eval uation
of coastal works and coastal structures; littoral transport;
coastal and offshore dredging studies; agitation dredgi ng systens
and equi pnment; physical nonitoring of dredged material; physical
processes in coastal wetlands; application of Geographic
| nformati on Systens; design of nearshore and of fshore dredged
mat eri al placenent; evaluation of dredged material disposal sites;
anal ysi s of dredging operations managenent. (Contact: M. T. W
Ri chardson, 601-634-2019.)
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ENVI RONVENTAL LABORATORY

| NTRODUCTI ON

The Environnmental Laboratory (EL) conducts R&D for the Corps
of Engi neers, other Departnent of Defense el enents, and ot her
Gover nnment agencies in the general areas of Cean-up and
Conservation. Cean-up deals with the devel opnent of technol ogies
to inprove site characterization, reduce the cost and time to
remedi ate contam nated sites, and accurately assess and nonitor the
hazard associated with contam nation. Areas of research include:
(a) environnmental sensing devel opnent, (b) hazardous waste site
characterization and treatnent, (c) sedi nent geochem stry and
bi ol ogi cal effects, and (d) water quality nodeling.

Conservation deals with sustaining the natural and cultura
resources entrusted to DoD for continued use through inproving and
devel opi ng tool s and technol ogi es which conserve, protect, and
enhance natural and cultural resources and foster stewardship.
Areas of research include: (a) environnental database devel opnent;
(b) environnmental inpact prediction, assessnent, and nmanagenent;
(c) environnmental criteria for stream channel alteration;

(d) natural resource managenent; (e) noni ndi genous aquati c nui sance
speci es managenent; (f) threatened and endangered species protec-
tion and managenent (g) water quality and ecol ogi cal systens;

(h) outdoor recreation; and (i) cultural resources.

CLEAN- UP
Envi ronnent al Sensi ng
l. | nt r oducti on

Current research is in the acquisition of information by renote
sensor systens, the inpact of the environnent on imgi ng and ot her
sensor systens, and advanced signal processing. Sensors using
el ectromagnetic, seismc, and acoustic energy forns are of
interest. 1In addition, work is conducted to determne terrain and
ot her environnental effects on high-technol ogy sensor systens.
Sensor systens include optical and infrared mllineter wave (active
and passive). Briefly described below are specific research areas.

1. Research Area
Sensing (EL-1)
This research includes the devel opnent of sensing, data

processi ng and fusion, and display technologies for a variety of
sensing applications. Enphasis is on concept devel opnent and
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| aboratory-scale tests (for data collection/concept denponstration
purposes). Novel concepts for detection of surface and buried
objects (nmetallic and nonnetallic) such as unexpl oded ordnance, as
wel | as subsurface sensing of hazardous materials are anong the
obj ectives. Special areas of interest include radar and | aser

pol arimetry, and hyperspectral imaging. Fundanmental neasurenents
and nodel s that define the parameters controlling the propagation
of electromagnetic, seismc, and acoustic energy through various
soil types are also of interest. (Contact: Dr. Ernesto R
Cespedes, 601-634-2655.)

Hazar dous Waste Site Characterization and Treat nent
| . | nt roducti on

An extensive research and devel opnent programis bei ng conducted
by the Department of Defense to assist in the cleanup of contam na-
tion at mlitary installations. The U S. Arny Engi neer Waterways
Experiment Station is devel oping technol ogi es for characteri zi ng,
nmoni tori ng, and appl yi ng physical, chem cal and biol ogical treat-
ment of toxic and hazardous waste in contam nated surface and
ground waters and soils. The WES is al so devel opi ng, testing and
verifying nunerical nodels and gui dance for solid waste disposal
syst ens.

1. Research Areas

A.  Innovative Technol ogies for Rapid Characterization and Mnitor-
i ng of Hazardous Waste Sites (EL-2)

The WES, in coordination with the U S. Arny Environnental Center
and other Tri-Service agencies, has devel oped the Site Character-
i zation and Anal ysis Penetroneter System (SCAPS). The SCAPS is
specially designed to conduct rapid site characteri zati on/ screening
of installations for possible contam nation. The SCAPS R&D Program
is currently devel oping sensors for use with the cone penetroneter
to detect contam nants such as petroleum oil and | ubricant prod-
ucts (for exanple, aviation fuels, diesel, gasoline), explosives
conpounds, volatile organic carbons (VOCs), heavy netals, and
radi onuclides. Additional areas of R&D include: advanced conput a-
tional techniques for 3-D visualization of subsurface contam na-
tion; rapid data acquisition, analysis and interpretation; technol -
ogies to quantify levels of contam nation; enhanced sanpl er tech-
nol ogy devel opnent; contam nant nonitor devel opnment for biol ogical
and chem cal treatnent assessnent; and automated techni ques for
nmoni t ori ng/ assessi ng operational performance of renedial site
cl eanup operations. (Contact: M. John H Ballard, 601-634-2446.)
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B. Innovative Technol ogi es for Treating Hazardous Waste
and Contam nated Surface and G ound Waters (EL-3)

Presently, WES is continuing to conduct research, devel op
t echnol ogi es and apply strategies to treat conplex organic- and
met al - cont am nat ed hazardous |iquids, off-gases, soils sludges,
sedi nents, and residuals from past disposal practices. Research is
divided into two major categories: technologies for treating
contam nated soils and sedi nents, and innovative technol ogies for
treating contam nated surface and ground waters. Areas of R&D
include: (1) physical and chem cal technologies to mnimze or
reduce the quantity and toxicity of hazardous waste, (2) biological
processes and net hods to detoxify/destroy hazardous waste constitu-
ents, (3) techniques for in situ treatnment of groundwater aquifers,
(4) | aboratory design criteria for and field inplenmentation of
piloting equi pnent for prom sing technol ogies, and (5) conputer-
based techni ques to assess operational performance of various
treatment processes/systens. (Contacts: M. Mark Bricka (netals),
601- 634-3700; Ms. Beth Flem ng (physical-chem cal organics), 601-
634- 3943 and M. Jeff Talley (biorenediation), 601-634-2856.)

C. Design, Evaluation, Verification and Mdeling of Solid and
Hazar dous Wastes and Contam nated Sedi nents (EL-4)

Presently, WES is continuing to devel op water bal ance and
| eachate nodel s for solid waste disposal systens and dredged
mat eri al disposal facilities. Additional work is needed to nodel
i nnovative designs, nonsoil surface materials, cobbled surfaces,
preferential flow through heterogeneous waste materials and ot her
| ayers, and effects of conplex m xtures of vegetation including
trees. Simlarly, additional work is needed to verify the existing
nodels. (Contact: Dr. Paul R Schroeder, 601-634-3709.)

Sedi nent CGeochem stry and Bi ol ogical Effects

. Introduction

Potenti al adverse environnmental inpacts of disposal of
contam nat ed sedi nents nust be assessed prior to permtting
operations. This includes the determ nation of the inpacts that
contam nat ed dredged materials exert on the environnment prior to
dr edgi ng.
1. Research Areas

A.  Environnmental Ri sk Assessnent (EL-5)

Current research on the fate and effects of environnental
contam nants occurs under the general paradi gmof Environnental
Ri sk Assessnent. Specific studies fall into one or nore of the
follow ng areas. (Contact: Dr. David More, 601-634-2910.)
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(1) Hazard ldentification. This is the process of show ng
causality. That is, can a chem cal or conplex m xture cause sone

adverse effect. |If this causality can be denonstrated, the chem -
cal is referred to as a "hazard.”" |If there is no causal link, risk
need not be quantified. Inportant target receptors are al so

identified by this stage (for exanple, humans, endangered speci es,
ecologically or economcally inportant species). Research is
conducted to develop the tools for hazard identification and the
establ i shment of causality.

(2) Effects Assessnent. Wile Hazard Identification decides if
a chemical or complex mixture is toxic, Effects Assessnent deter-
m nes the nmagnitude of the toxic response. This is acconplished
via experinental research in which surrogate species are exposed to
gradients (spatial, concentration, etc.) of the hazard in question,
and biological effects are nonitored over time. Biologically
i nportant endpoints neasured include survival, growh, reproduction
and popul ati on-1evel paraneters. These endpoints nust be accom
pani ed by technically sound interpretive guidance. Results are
expressed in dose-response or exposure-response rel ationships.
Research is carried out to devel op the necessary experinental/
statistical designs, technically sound tests (for exanple, chronic
subl et hal sedi nent bi oassays) and appropriate extrapol ations (for
exanpl e, high dose to | ow environnentally realistic exposures,
surrogate test species to receptor of interest). Analysis of the
uncertainty associated with these effects assessnments is al so
carried out.

(3) Exposure Assessnent. | n Exposure Assessnent, the nmagnitude,
frequency and duration of contam nant exposure relative to the
target receptor(s) are determined. This research is nodel -
intensive, with both descriptive and quantitative nodels being used
to eval uate pathways and routes. A pathway is where the hazard
travel s between the initial source of contamnation and the ulti-
mat e bi ol ogical receptor. A route is how the chem cal enters the
receptor (for exanple, ingestion, inhalation, dermal absorption,
bi oaccunul ation, trophic transfer). Analysis of the uncertainty
associ ated with these exposure assessnents is also carried out.

(4) Ri sk Characterization, Mnagenent, Communication, and
Anal ysis. Qutputs fromthe Effects Assessnent and Exposure
Assessnent are joined in R sk Characterization to yield an estimate
of risk. Research is conducted to determ ne the best ways to
characterize risk both nunerically and descriptively. Also, uncer-
tainty analysis is undertaken to identify the qualitatively and
quantitative inportant sources of uncertainty. Techni ques enpl oyed
i nclude error propagation, probability distributions, sensitivity
anal ysis, Monte Carlo simnulation and ot hers.

Once environnental risk has been quantified, action may be
required to manage it. Research is conducted to devel op managenent
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al ternatives which range fromno action to extensive (and expen-
sive) renediation. Results of the Environmental Ri sk Assessnent
are wei ghed and bal anced with other factors such as applicable | aws
and regul ations, engineering feasibility, potential benefits,

costs, econom c inpacts, and the socio-political decision environ-
ment. Risk Comrunication is a dialogue, not a nonol ogue. It
occurs at two |levels: between the risk assessor and the risk
manager, and between the risk manager and the public. Research is
conducted to identify optiml procedures for comrunicating environ-
mental risks, including an appreciation for the limts and uncer-
tainties of the nunerical results. Risk Analysis is a broad,

i ncl usive term enconpassi ng the processes of R sk Assessnent, Risk
Managenment, and Ri sk Comunication as well as any field verifica-
tion or nonitoring activities. Field verification is a study or
studies carried out to determ ne the accuracy of |aboratory obser-
vations and predictions. Field nonitoring (in the context of Risk
Assessnent) is undertaken to ensure that steps taken to manage the
chem cal risks were successful. Field research studies are carried
out for both verification and nonitoring purposes.

B. Sedinent Water Interactions (EL-6)

Current research enconpasses a w de range of investigations
desi gned to increase understandi ng of sedi nent-water interactions.
Enphasis is on conduct of investigations for determning the
i npacts that sedinment/soil properties have on sorption and trans-
formati on of explosives and rel ease of sem -volatile contam nants
to the atnosphere. Factors responsible for sorption and transfor-
mati on of expl osives include redox potential, pH, and the geochem -
cal characteristics of the soil or sedinment. Factors affecting the
rel ease of sem-volatile contam nants fromsoil or sedinment to the
at nosphere include relative humdity, w nd speed, contam nant
concentration, noisture content, porosity, and organic carbon
content. Research is also conducted on collodial system contam -
nant transport, accel erated sedi nent oxidation, and the role of
solution chem stry in contam nant partitioning between sedi nent and
water. (Contact: Dr. J. M Brannon, 601-634-3725.)

Bi odegradati on of Contam nants: Studies in the biodegradation
area enphasi ze destruction of organic contam nants for renediation
purposes. Enphasis is on (1) delineating biodegrative pathways;
(2) determining internmediate and final products and by-products;
(3) assessing the role of environnmental factors in regulating the
pat hways utilized and the rate and extent of destruction of the
parent conpound; (4) determ ning the survival and activity of
m croorgani sns added to soils, sedinments, and biotreatnent systens;
and (5) enhancing bi odegradation to obtain the maxi mnum destruction
of organic contam nants within a soil, sedinent, or treatnent
system (Contacts: Dr. Herb Fredrickson, 601/634-3716; and
Dr. Dougl as Gunni son, 601/634-3873.)
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C. Techniques for Contam nated Dredged Material D sposal and
Treatnment (EL-7)

Specific areas of required or anticipated research include the
fol | ow ng:

(1) Application of innovative techniques, equi pnent, and control
measures for dredging, transport, and placenent of contam nated
sediments. (Contact: M. Daniel E. Averett, 601-634-3959.)

(2) Devel opnent of cost-efficient technologies for control -
treatnent of contam nated dredged material, including assessnment of
physi cal / chem cal processing technologies for application to
contam nat ed dredged material slurries, supernatant, and |eachate;
techni ques for evaluating the processing technol ogi es; nethods for
site evaluation; and techniques for evaluating cost-effectiveness.

(Contact: M. Tomy E. Myers, 601-634-3939.)

(3) Devel opnment or enhancenent of conputer nodels to be
included in the ADDAMS to eval uate the environnental inpacts of
dredged material disposal. Evaluations include water quality
inpacts of initial release in open water, effluent discharge,
runof f and | eachate, benthic inpacts, plant and ani mal uptake, and
vol atilization. (Contact: Dr. Paul R Schroeder, 601-634-3709.)

Water Quality Modeling
| . I'ntroduction

The Corps of Engineers is involved in research to devel op water
quality nodels for riverine, reservoir, wetland, coastal, and
mari ne surface and groundwater. Current research enconpasses a
wi de range of environmental issues. Enphasis is on short- and
long-termfield and | aboratory investigations to inprove the
techni ques for evaluating water quality and devel opi ng wat er
qual ity managenent gui deli nes.

1. Research Area

Nurmeri cal Water Quality and Contam nant Mbdeling (EL-8)

This area of work is oriented toward devel opnent and application
of water quality nodels for watersheds and receiving waters
(riverine, reservoir, wetland, estuarine and coastal) and ground-
wat er. Enphasis is on formulation of the appropriate chem cal and
bi ol ogi cal algorithns for sinulating water quality. Areas of need
al so include: collection and assenbl age of water quality data for
nmodel eval uation; devel opnent or inprovenent of interactive bed
sedi ment/water colum al gorithns; review, devel opnent, and appli -
cation of toxicant transport devel opnent of nodels for runoff
quality; and fate nodels; devel opnent of nodels for evaluating
groundwat er renedi ati on invol ving nulti phase, nulticonponent
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contam nant transport; devel opnent of special nunerical solution
schenes; and devel opnent of software to enhance nodel utility and
ease of application. (Contact: Dr. Mark Dortch, 601-634-3517.)

CONSERVATI ON

Envi ronnment al Dat abase Devel opnent
| . Introduction

Engi neers, scientists and managers require well-organized,
easi |y accessi bl e environnental databases to nmake sound conserva-
tion and stewardship decisions. Research in this area deals with
techniques to effectively characterize, quantify and anal yze the
spatial and tenporal conponents of the environnent at various
resol utions.

1. Research Areas

A. Geospatial Environnental Database Devel opnent (EL-9)

This research area is concerned with techni ques for devel opi ng
holistic, geographically referenced environnental databases at a
w de range of spatial and tenporal resolutions. Holistic environ-
ment al dat abases integrate quantitative characterizations of the
hydr osphere, bi osphere, geosphere, and atnosphere. Spatial resol u-
tions range fromthe characterization of regional watersheds to the
characterization of the internal canopy conditions for individual
trees. Tenporal resolutions range from decades to mnutes. The
research includes investigations onsite and renote techni ques for
characterizing and nonitoring single environnmental factors such as
veget ation height, density and bi omass; soil noisture content; and
wat er quality paraneters. The research includes investigations on
techni ques for collecting, quantifying, integrating, storing and
accessi ng geospatial and statistical data. (Contacts: M. Wade
West, 601-634-2232, and Dr. Rose Kress, 601-634-3665.)

B. Geospatial Data Anal ysis Techni ques (EL-10)

This research area is concerned with devel opi ng nmet hods to
i nclude the spatial and tenporal properties of environnmental
factors in all aspects of environnental stewardship. It includes
devel opnent of geospatial statistical neasures and quantitative
i ndices for use in nunerical nodeling, inpact assessnent, risk
assessnment and managenent trade-off analysis. It includes tech-
ni ques for quantitative regional characterization of the natural
resource base. The research investigates nethods for nodeling
spatial patterns of environnental conditions over tine.
(Contacts: M. Wade West, 601-634-2232, and Dr. Rose Kress,
601- 634- 3665.)
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Envi ronnment al | npact Prediction,
Assessnent, and Managenent

| . | nt roducti on

The program of research on environnental inpact prediction,
assessnment, and renedi ation is intended to provide Corps, Arny, and
other field operating elenents with techni ques and net hodol ogi es
for environnental assessnments and EI S preparation, guidance on
sel ecting appropriate planning, design, construction, and operation
alternatives, and inplenentation of the planning function pursuant
to NEPA and other |egislation and gui dance. Specific objectives
i ncl ude:

(a) Developing, verifying, and denonstrating practical
predi ction and assessnent techniques including applying and
refining habitat-based eval uati on nethods, evaluating mtigation
measur es, devel oping streamined frameworks for environnental
nmoni toring, applying ecosystem simulation principles to environ-
ment al anal ysis, and estimating future habitat quality.

(b) Docunenting and quantifying environnental effects
associated wth various types of Corps, Arny, and other activities.
Research in this category has included the effects of aquatic
habi tat nodification on anadronous fishes, the effects of selective
clearing and snaggi ng on instream habitat, and the benefits of
channel nodification for aquatic habitat in reservoir tailwaters
and | ocal flood control channels.

(c) Devel oping and denonstrating design, construction, and
managenent alternatives that will mnimze adverse effects and
protect natural and cultural resources. Research in this category
has i ncluded techniques for managing wildlife habitats, preserving
archeol ogi cal sites, and stabilizing eroding shorelines.

(d) Devel oping design and operational techniques to control
potential adverse environnental effects of dredging and dredged
mat eri al di sposal operations. Included in these efforts are
resuspensi on and rel ease of contam nants by dredging, |ong-term
sizing of disposal facilities, subaqueous disposal, capping, and
dewatering. Many of the procedures devel oped fromthese research
efforts are being programed as conputer nodels under the framework
of a famly of prograns called the Automated Dredgi ng and D sposal
Al ternatives Managenent System (ADDAMS) for use on persona
conput ers.

1. Research Areas

A. Biotechnical Shore Stabilization (EL-11)

Bi ot echni cal (sonetinmes call ed bi oengi neering) shore
stabilization is the use of a conbination of |live vegetation and
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structural materials (for exanple, breakwaters, geotextiles,
erosion control fabrics/mats, building materials) for erosion
control of shores. Shores of particular interest are those of
streans, |akes, or dredged material deposits and subject to erosion
fromwaves, surface runoff, and wind. Research is needed to
determ ne the causes and anmounts of erosion and to identify and
assess cost-effective biotechnical erosion control methods.
Studies may include, but are not limted to, identifying, devel op-
ing, and cultivating appropriate flood-tolerant plants and vari -
eties or cultivars and cost-effective installation procedures of
bi ot echni cal techniques. (Contact: M. Hollis H Allen, 601-634-
3845).

B. Fishery Investigations (EL-12)

This area of work is concerned wth the devel opnent and
application of nmethods for fish popul ation and habitat assessnent.
Ongoi ng research covers a range of topics concerned with fish
resource inventory, mgration and novenent, age and growth, repro-
duction, and aquatic habitat classification and assessnent.
Proposals in all fish resource areas are invited, particularly
t hose concerned with the devel opnent or application of inproved
fish sanpling and anal ysis nmethods using recent technol ogi cal
advancenments. (Contact: M. K Jack Killgore, 601-634-3397.)

C. Macroinvertebrate Investigations (EL-13)

This area of work is concerned wth the devel opnent and
application of nmethods for assessing the environnental effects of
Corps of Engineers activities by analysis of macroinvertebrate
popul ati ons and communities. Studies involve | aboratory eval uation
of behavi or and physical condition, or field studies that involve
secondary production or the determ nation of selected biotic
i ndi ces (such as species richness, diversity, evenness, relative
speci es abundance, etc.) of naturally occurring nollusc, chirono-

m d, or oligochaete communities. (Contact: Dr. Andrew C. Ml er,
601- 634-2141.)

D. Mtigation (EL-14)

An avoi dance, mnim zation, and/or conpensation process is
required for inpacts fromwater resources projects on ecol ogi cal
resources (fish, wldlife, habitat, or installation activities).

Pl anning and inplenenting mtigation is a conplex process, and new
i deas that contribute to success of mtigation are wel cone.

Subj ects such as Best Managenent Practices for avoiding or mnim z-
ing inpacts, planning for mtigation based on inpact analysis,
increnental analysis to justify mtigation, mtigation banking,
future predictions, and mtigation for indirect or cunulative
inpacts are included in this area. (Contact: Dr. Jean O Neil

601- 634-3641.)
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E. Instream Fl ow Requirenments for Aquatic Biota (EL-15)

This area of work is oriented toward devel opnent and application of
fish habitat assessnment nethods. Currently, the nost w dely used
system the Physical Habitat Simulation System (PHABSIM, is being
used to assess the effects of reservoir operations on downstream
fish habitat. Research is needed to better quantify the rel ation-
ships for fish preference and flow conditions, as well as habitat
requi renents for aquatic invertebrates. Verification studies of
these nodels will be required as devel opnent continues. The
assessnment nmethod nust be able to evaluate the inpacts of a variety
of reservoir operations such as base | oad or peaki ng hydropower

rel eases. (Contact: Dr. John Nestler, 601-634-3870.)

F. Behavioral and Structural Fish Barriers (EL-16)

Entrai nnment of fish at Corps hydropower projects may result in
passage of fish through turbines with attendant death or injury
frominpact with runner bl ades, pressure changes, or shear forces.

Eval uations of a nunber of behaviorally based technol ogi es and
structural barrier designs conducted under |aboratory and field
conditions have yielded results that are generally inconsistent.
Consequently, there currently exists no consistent guidelines for
sel ection of appropriate technology for site-specific applications
at Corps dans. Research is required to relate effectiveness of
di fferent technol ogies to size and species of fish, dam design,
operations, season, and other site-specific conditions. The infor-
mati on produced by this research will be used to devel op specifica-
tions and guidelines for fish protection technol ogi es at Corps dans
to reduce entrainnment and nortality. This work may involve litera-
ture synthesis, l|aboratory work, design and fabrication of proto-
type systens, or field studies. (Contact: Dr. John Nestler, 601-
634- 3870.)

G Fish @uidance and Bypass Systens (EL-17)

CE water resource activities may result in blockage of
historical fish mgration routes through waterways. These
bl ockages, with associated fragnentati on of habitats, may have
severe inpacts on anadronous and catadronous fish popul ations. A
vari ety of bypass systemtechnol ogies are available to guide fish
around dans. However, many of these systens operate at reduced
ef ficiencies because they danmage fish, fish are unable to | ocate
entrances to the systens, or because fish becone disoriented and
"fall back" after an initial successful passage. Research is
required to better understand the hydraulic and behavi oral charac-
teristics of fish bypass systens, including the use of behavioral
technol ogi es to guide fishes towards these systens and to success-
fully orient themw thin the system (Contact: Dr. John M
Nestl er, 601/634-3870.)
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H  Coastal Ecology (EL-18)

Coastal ecology research at the U S. Arny Engi neer WAt erways
Experinent Station is concerned with the effects of engineering
activities on coastal environnent. This involves research on the
ef fects of dredging, dredged material disposal, and coastal con-
struction (for exanple, jetties and breakwaters) on fish, narine
reptile, marine mammal, shorebird, and shellfish popul ation dynam
ics, hard and soft bottom benthic resources, and coastal marshes.
It also involves research on fish, marine reptile, marine mammal ,
shorebird, and shellfish nmanagenent under natural and/or controlled
environmental conditions. This may include literature synthesis,
field studies and nodeling. (Contact: Dr. Paul Becker,

601- 634-4261.)

| . Techniques for Designing, Operating and Managi ng Dr edged
Material D sposal Facilities and Beneficial Use Projects (EL-19)

(1) Refinenment and verification of techniques for designing,
operating, and managi ng dredged material disposal areas.

(2) Devel opment of a conputerized econom c database for costs
associated wth dredgi ng sedi nents; disposing of dredged materi al;
and constructing, rehabilitating, and operating and managi ng
dredged material disposal areas.

(3) Devel opnment and refinenment of conputer nodels for dredged
mat eri al managenent and beneficial use to be included in the
ADDAMS. (Contact: Dr. Paul R Schroeder, 601-634-3709.)

Environnental Criteria for Stream Channel
Al teration Projects

| . | nt roducti on

The Corps of Engineers is involved in alteration of stream
channels for flood control, navigation, channel stabilization, and
streamrel ocation. Modifications to channels include renoval of
snags and vegetation, channel alignnment (straightening), channel
enl argenment, construction of |evees, streanbank protection, and
grade control. The Corps is also involved in regulating and
furnishing technical assistance to States in regard to other types
of channel alterations such as gravel mning. Wrk at the
Wat erways Experinment Station and el sewhere has generated environ-
mental design criteria for stream channel alterations to inprove
the net effect of these projects. Exanples of environnental design
features include | owflow channels, conbinations of structure and
veget ati on, managenent of cutoff bendways and ot her backwater
areas, and recreational trails.
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1. Research Areas

A. Inpacts of Riparian and |Instream Vegetation (EL-20)

Current research is directed toward formul ating guidelines for
the inclusion of vegetation in streamrestoration and flood control
projects. Anong the general issues addressed are; instream and
riparian habitat assessnent; inpacts of vegetation on flow convey-
ance, channel stability, and sedinment transport; and nonitoring and
mai nt enance of woody vegetation in floodways. Proposals are
invited in these general areas and related efforts. In addition,
specific needs include the followng: (1) Techniques to quantify
habi tat and ot her environnental benefits of riparian vegetation,

(2) Algorithms that account for nmomentum | osses at veget ated

fl oodpl ai n/ channel interfaces, (3) Data supporting eval uations of
the hydraulic inpacts of vegetation, (4) Case studies of nonitoring
and nmai ntenance plans applied to vegetated fl oodways, and (5)

Devel opnent and refinenent of related conputerized databases and
nmodel s. (Contact: Dr. J. Craig Fischenich, 601-634-3449.)

B. Assessing Benefits of Channel Mbodifications (EL-21)

Dans and | ocal flood control structures may degrade aquatic
habitat conditions in tailwaters and streans. |In sone cases,
habi t at degradati on can be elimnated, stabilized or reversed
t hrough channel nodification for aquatic habitat (for exanple,
construction of |owcost, |lowhead weirs to create pools) with
m ni mal changes in dam operation or flood channel design. However,
there are no wdely accepted nethods available to increnentally
relate instream aquatic habitat value, channel nodifications, and
instreamflows to allow trade-off anal ysis between cost, design
and habitat benefits. This work wll nodify existing instreamfl ow
met hods or devel op new nethods that will allow increnmental assess-
ment of habitat values, alternative flows, and different channel
designs. This work may involve data collection, analysis, inter-
pretation, and software devel opnent. (Contact: Dr. John Nestler,
601- 634-3870.)

Nat ural Resource Managenent

| . Introduction

As a part of its mssion responsibilities, the Corps of
Engi neers nmust maintain and manage mllions of acres of |and, nuch
of it surrounding over 700 water resource devel opnent projects
t hroughout the United States. This includes fish and wildlife
habitat sites, specific communities such as riparian zones and
wet | ands, and recreation sites. Technol ogy needed for managi ng and
enhancing these facilities includes research areas that involve
endanger ed species, waterfow, riparian zone managenent, range and
turfgrass managenent, insect pest managenent, and the general
stewardshi p of these natural resources. Devel oped technology is
provided to Corps Civil Wrks projects as well as mlitary instal-
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| ati ons and ot her cooperating Federal agenci es.
1. Research Areas

A.  Natural Resources Stewardship (EL-22)

(1) Integrated Natural Resources Managenent. This area of work
is oriented toward biol ogical diversity, holistic ecology, and the
stewar dshi p and managenent of habitat-related natural resources at
Corps water resource projects and mlitary installations. Enphasis
is on integrated natural resources managenent, which includes the
anal ysis of human-rel ated activities on biological resources and
the effects of biological resources on other resources. Current
research i s being conducted on integrated ecosystem managenent,
anal ysis of inpacts to natural |andscapes and their conponents,
habi tat delineation and anal ysis, and program devel opnent for
natural resources managenent. Related conponents to conplete
stewar dshi p i ncl ude managenent of information and dat abases.

The work involves literature synthesis, field studies, data analy-
sis, and report preparation. (Contacts: M. Hollis H Allen,
601- 634- 3845, and M. Mchael R Wring, 601-634-2290.)

(2) Riparian Zone Managenent. This area of research invol ves
studies on riparian habitat assessnent, restoration, and managenent
for natural resources stewardship on Cvil Wrks | ands and
Department of Defense mlitary installations. Enphasis is on the
devel opment of nethods and technical guidelines appropriate for
managi ng riparian zones and associ ated habitats on nultipl e-use
| ands. This also includes research on transition areas between
riparian areas and other systens. This work would include litera-
ture searches, field investigations, restoration projects, data
anal ysi s, and devel opnent of reports and nmanagenent action pl ans.
Priorities will depend on regional needs, as determ ned by study
sponsors (that is, Corps districts/sponsors and mlitary
installations). (Contact: M. Chester O Martin, 601-634-3958.)

(3) Tools for Natural and Cultural Resources at Multiple Scales.

Managenent of resources in today's climate requires an awareness
of scale and context of those resources. |ssues ranging from
genetic diversity to watershed or | andscape pl anning are rel evant
t o managenent decisions. Planners, regulators, and | and managers
must be able to use existing tools (decision-support systens,
nodel s, dat abases, procedures, etc.) and to adapt new tools to
their needs. Although the general processes of resource inventory,
I npact assessnent, and managenent or mtigation will remain
applicable, those activities may be conducted in a different
context or at nore scales than before. Wrk under this
announcenent woul d supply tools for natural and cultural resources
managenent in an ecosystemor holistic context. (Contact: Dr. L
Jean O Neil, 601-634-3641.)

B. WIldlife Resource Managenent (EL-23)
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The U. S. Arny Engi neer \Waterways Experinent Station is
devel opi ng user information for Departnent of Defense (DoD) per-
sonnel involved in the adm nistration, planning, and operation of
wi |l dlife managenent prograns and activities. The enphasis of the
work is to provide technol ogy transfer on biologically sound,
technically reliable, and cost-effective wildlife-related nanage-
ment strategies appropriate for Cvil Wrks projects and DoD
installations. The major product for the work is the "U. S. Arny
Corps of Engineers WIldlife Resources Managenment Manual ." Reports
for the manual are arranged in nine chapters. Reports are current-
Iy needed on wildlife species, managenent techni ques, and pl ant
materials. Reports are primarily extensive literature reviews on a
particul ar subject, which results in the presentation of appropri-
ate information in a conprehensive and readabl e style; the basic
format is established in the reports conpleted to date. Proposals
should identify a specific section (or sections) to be prepared and
shoul d i nclude an outline and description of topics to be devel oped
for the report. Oher tasks in this work area include habitat
assessnents, popul ation surveys, and devel opnent of nanagenent
plans. (Contact: M. Chester O Martin, 601-634-3958.)

C. Endangered Species (EL-24)

This area of work involves studies of endangered and threatened
speci es on Departnent of Defense and ot her Federal agency | ands.
Tasks woul d include site-specific surveys, habitat analysis, and
devel opnent of managenent plans for species of concern. |ndividual
studies would involve literature searches and synthesis of informa-
tion, field investigations, data analysis, coordination with
Federal and state agencies and conservati on organi zati ons, and
preparati on of endangered species survey reports and managenent
gui del i nes. Managenent recommendations will be specific to the
region of study. Species of concern will vary, depending on
requests fromGCGvil Wrks projects and mlitary installations.
(Contacts: M. Chester O Martin, 601-634-3958, and M. Mchael R
Waring, 601-634-2290.)

D. Waterfow Resources (EL-25)

This research area includes studies on waterfow biology and
habi tat managenent on Cvil Wrks projects and Departnent of
Defense mlitary installations. Enphasis is on waterfow habitat
assessnent, popul ati on surveys, and devel opnent of stewardship and
managenent plans for various waterfow habitat managenent prograns.

Current studies involve devel opi ng managenent plans for various
habi t at managenent practices such as noist-soil systens, greentree
subi npoundnent s, and created ponds. The work would include litera-
ture reviews, field investigations, data anal ysis, devel opnent of
t echni ques and managenent gui delines, and preparation of technical
reports. (Contact: Dr. K C Jensen, 601-634-3047.)
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E. Wetlands (EL-26)

Wet | ands research, especially as it pertains to wetl ands
restoration and devel opnent, has been occurring as an ongoi ng
activity of the Corps of Engineers for the past two decades,
primarily as a secondary or m nor objective of navigation or flood
control objectives. WES has been at the forefront in devel opi ng
the technology that allowed this inportant wetlands work to take
pl ace, has devel oped a nunber of these wetlands, and has devel oped
| ong-term noni toring nmethodol ogi es to docunent the progress and
ecol ogi cal succession of these wetlands. |In addition, WES has
devel oped net hodol ogi es for delineating and eval uati ng wetl ands on
a national basis that has becone the mandatory wetl ands regul atory
framewor k for Federal agencies. This work is expected to continue
as part of a series of wetlands task areas. Research task areas
outlined below wi |l be conducted both in-house at WS, with ot her
agencies, or will be contracted. Studies nust be short termdue to
funding and time constraints, and nust address one or nore of the
research tasks. (Contact: Dr. Russell F. Theriot, 601-634-2733.)

(1) Critical Processes of Wtlands. To exam ne the basic
physi cal, chem cal, and biol ogi cal processes that cause wetlands to
provide inportant functions, and to relate those processes and
functions to other aspects of wetlands work in the Corps of
Engi neers. (Contact: M. Ellis Cairain, 601-634-3774.)

(2) Wetlands Delineation and Eval uation. Objectives of this
task area are to exam ne technical assunptions in the 1987 "Corps
of Engi neers Wetland Del i neation Manual " and to devel op techni ques
to assess wetland functions and values. The first objective wll
be acconplished through a conbination of field and | aboratory
studi es to exam ne hydrol ogy/vegetation/soil relationships, norpho-
| ogi cal devel opnent of hydric soils, and physi ol ogi cal response of
vegetation to soil saturation in relation to the grow ng season
Results fromthese studies will be provided to the Federal Inter-
agency Commttee responsi ble for devel opi ng future wetl and del i nea-
tion manuals. The second objective will also be acconplished
through field and | aboratory studies. Efforts will focus on nodel
devel opnent enpl oyi ng t he Hydrogeonor phi ¢ Approach to Assessnent of
Wet | and Functions (HGW and inplenentation of basic research to
test assunption in the HGM nodels. Both national and regional
nmodel s will be devel oped using regi onal experts and published
literature. HGM nodels will be field tested and assunpti ons exanm
ined using field studies to ascertain physical, chem cal, and
biotic wetland characteristics associated with different wetl and
functions and wetland types. (Contact: M. Elis Cairain, 601-
634-3774.)

(3) Wetlands Restoration, Protection and Creation. To study
exi sting wetlands restoration, protection and creation sites built
fromdredged material, for conpensatory mtigation, and for other
non-regul atory purposes such as shoreline stabilization and erosion
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control. To test wetlands techni ques and further refine those
techni ques to be applicable for the broad range of wetl ands

proj ects enconpassed within Corps of Engineers activities, includ-
i ng addressing erosion and subsidence on a |large scale. To test
gui delines for wetlands restoration, protection and creation that
can be used for mtigation, O%M general construction, and other
Corps of Engineers projects, and that will also find use by permt
applicants as they mtigate for lost wetlands. To test and verify
t he Corps wetl ands engi neering and design criteria handbooks.
(Contact: Dr. Mary Landin, [e-mail |andi nm@x1l.wes.arny.ml] 601-
634-2942.)

Noni ndi genous Aquati ¢ Nui sance
Speci es Managenent

| nt roducti on

In a 1993 report, the U S. Congress, Ofice of Technol ogy
Assessnent estimated that non-indi genous pest species have resulted
in US losses of mllions to perhaps billions of dollars annually.
They reported docunmented | osses of $97 billion between 1906-1991.
When environnental conditions are favorable, non-indi genous spe-
cies, such as hydrilla (Hydrilla verticillata) and the zebra nussel
(Dreissena polymorpha), becone established and disrupt the aquatic
envi ronnent and econony of infested areas.

The Noni ndi genous Agquati c Nui sance Prevention and Control Act of
1990 (Public Law 101-646) and the River Harbor Act of 1958; (Public
Law 85-500) as anended, direct the Corps of Engi neers to devel op
environnmental |y sound control nethods to prevent, nonitor, and
control introductions of non-indi genous aquati c nui sance speci es.

1. Research Areas

A. Aquatic Plant Control (EL-27)

Aquatic plant research for the managenent of non-i ndi genous
aquatic plant species in navigable waters, tributary streans,
connecting channels, and other allied waters is a continui ng
activity of the Corps of Engineers. The thrust of this research is
to reduce non-indi genous plant popul ations to non-problemlevels,
enhanci ng and/ or repl aci ng these non-i ndi genous species with
i ndi genous species as nore beneficial and productive aquatic
habitat. Currently, research is focused on devel opi ng effective
econom cal, and environnental ly conpati ble technol ogi es for manag-
ing two energing problemaquatic plants, hydrilla and Eurasian
waterm | foil. Areas of technol ogy devel opnent include advanced
managenent strategi es and applications, techniques for establishing
desirabl e aquatic vegetation, and conputer-based systens for
aquatic plant managenent planning. (Contact: Dr. John Barko, 601-
634- 3654.)
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(1) Aquatic Plant Control Sinulation Mdels. Persona
conput er - based software packages are bei ng devel oped to nodel/
sinmul ate the interactions anong nui sance aquatic plants and control
techni ques inplenmented for their managenent. The work includes
devel opnent of plant growh nodels for four exotic aquatic plant
speci es; biological control simulation nodels (nodels include
growt h, devel opnent and interaction nodules) for selected insects
and fish released for control of nuisance aquatic plant species;
and chem cal control sinulation nodels (nodels include herbicide
fate and effects nodul es) for commonly used herbicides | abeled for
aquatic application. Environnental databases are being conpiled in
a digital format conpatible with the nodels to allow sinmulations to
be generated for site-specific conditions. (Contact: Dr. John
Madsen, 214-436-2215.)

(2) Techniques for Assessing Aquatic Plant-Infested

Environnments. Current techniques for quantitatively sanpling
and mappi ng aquatic plant-infested environnents are highly | abor
intensive and only provide a | owresolution picture of environnents
that exhibit a high degree of spatial variability. High-resolution
aut omat ed and sem -automat ed techni ques are needed. Wrk in this
research area has focused on renote sensing techni ques such as use
of airborne scanners and state-of-the-art hydroacoustic equi prment.

Future research will focus on devel oping theoretically feasible
measur enent systens into devices which may be enpl oyed by opera-
tional aquatic plant managers. (Contacts: M. M R Gaves, 601-
634- 2557, and M. Bruce M Sabol, 601-634-2297.

(3) Biological Control Methods for Aquatic Plants. Current
research deals with biological control of problem aquatic macro-
phytes using m croorgani sns, aquatic invertebrates and vertebrates.

The objective of this work is to devel op an operational capability
for the use of biological agents to control aquatic plants.
Research topics of interest include specificity and ecol ogy of
m crofl ora of aquatic nmacrophytes, stinmulants and attractants of
i nvertebrates inpacting aquatic macrophytes, and revegetation with
desirable aquatic plants for the inhibition or prevention of
probl em pl ant species. (Contact: Dr. Alfred F. Cofrancesco, 601-
634- 3182.)

(4) Chem cal Control Methods for Aquatic Plants. A need exists
for devel opnent of aquatic plant managenment nethods which utilize
bot h herbicides and plant growmh regulators to control or maintain
pl ant popul ati ons bel ow nui sance | evels. Research is needed on the
physi ol ogi cal weak points in the growth cycle of nuisance aquatic
plants for application of control neasures, herbicide delivery
systens (water-dispersible granules, enulsifiable concentrations,
fl owabl e suspensions, etc.) to deliver the active ingredient to the
target plant, and field evaluations of the effects of aquatic
her bi ci des and plant growth regul ators on nui sance speci es.

Eval uation of the effects of chem cal control on plant growh,
fl oweri ng/ seed production and reproductive structures is also
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needed. (Contact: Dr. Kurt GCetsinger, 601-634-2498.)

(5) Conpetition and Aquatic Plant Succession. The creation of
new subnersed aquatic plant habitats by reservoir and waterway
construction provides an ideal environnent for the establishnment of
weedy subnersed plants. These species are well adapted for col o-
ni zi ng new and/ or di sturbed substrates. G ven tine, ecologica
succession may |lead to the devel opnent of nore desirable plant
communi ties conposed of native vegetation. However, man-induced
di sturbances to the systemmaintain the aquatic environnment in an
ecologically inmmture state, favoring reestablishnment of problemat-
i ¢ weedy species. Proposals should exam ne nethods for altering
t he speci es conposition of subnmersed aquatic plant conmunities to
m nimze the growth of weedy species and encourage the growth of
nor e desirabl e nonproblemvegetation. (Contact: Dr. R M chael
Smart, 214-436-2215.)

(6) Relationships Between Fish and Aquatic Plants. Aquatic plant
control nethods are devel oped to be environnentally conpati bl e,
regardl ess of the situation and/or the control nethod being
i npl enented. Aquatic plants, though problens to water uses,
provi de habitat for fisheries and organi snms that support fish
popul ations. Currently, there is insufficient data for devel opi ng
the rel ationshi ps between fish and aquatic plants that are needed
to dictate the degree of control of the plants w thout destroying
the habitat, thus ensuring conpatibility. (Contact: Dr. Jack
Killgore, 601-634-3397.)

B. Zebra Miussel Control (EL-28)

The Noni ndi genous Agquati c Nui sance Prevention and Control Act of
1990 specified that the Assistant Secretary of the Arny, Cvi
Works, will develop a program of research, technol ogy devel opnent,
and denonstration for the environnmentally sound control of zebra
mussels in and around public facilities.

Control strategies suitable for use in large waterways wll be
based primarily on physical rather than chem cal nethods to ensure
that native biota and potable water supplies will not be negatively
af fected. Ongoi ng and pl anned studi es consist of the foll ow ng:
anal ysis of the biology and physiol ogy of zebra nussels; investi-
gation of physical condition, habitat requirenents, and size denog-
raphy of naturally occurring popul ati ons of zebra nussels; and
eval uation of the tol erance of zebra nussels to desiccation,
el evated tenperatures, and anoxia and other controls. 1In addition
to biological studies, considerable effort will be devoted to
nodi fyi ng exi sting operation, maintenance or design features of
structural conponents of the facility. This work is directed
toward all public facilities along waterways and i ncl udes water
i ntake plants, navigation |ocks, gated danms, outlet works, punping
pl ants, and drai nage structures. (Contact: Dr. Ed Theriot, 601-
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634- 2678.)
Water Quality and Ecol ogi cal Systens

| . | nt roducti on

The Corps of Engineers is involved in research to devel op water
qual ity and ecol ogi cal system nodels for riverine, reservoir,
wet | and, coastal and marine surface and groundwater. Current
research enconpasses a wi de range of environnental issues.
Enphasis is on short- and long-termfield and | aboratory investiga-
tions to inprove the techniques for evaluating water quality and
devel opi ng water quality managenment guidelines. The research also
enphasi zes the devel opnent of biol ogical nodels for terrestrial,
| acustrine, palustrine, estuarine and coastal environnments to
assist in evaluating potential effects of natural and man- nade
al terations.

1. Research Areas

A.  Limmol ogi cal Investigations and Water Quality Managenent
(EL- 29)

Current research enconpasses a wi de range of investigations
designed to increase the Corps' understanding of inportant
I i mol ogi cal processes influencing tailwater, reservoir, wetland
and coastal quality. Enphasis is on the conduct of both short-
and long-termfield and | aboratory investigations, the devel opnent
of inproved techniques for evaluating water quality conditions,
formul ati on of sanpl e design nethodol ogi es, and devel opnent of
i nproved water quality managenent gui delines. Research is also
conducted in the area of sinplified techniques for the description
and prediction of water quality conditions and probl ens.
I ntegrated nethods for water quality managenent are devel oped and
eval uated. Proposals for research categories are invited.
(Contact: Dr. Robert Kennedy, 601-634-3659.)

B. Ecological Mdeling (EL-30)

Research into the devel opnment and application of a variety of
bi ol ogi cal nodels for terrestrial, lacustrine, palustrine,
estuarine, and coastal habitats. This research involves the use of
traditional population and community dynam cs nodels as well as
spatially explicit, structured-popul ation and individual oriented
nodel s for addressing a wide variety of biological problens.
Research is al so ongoing for the integration of nodels spanning
different spatial and tenporal scales into graphical -based sinula-
tion nodels. The integrated nodels can be utilized to analyze
interrel ati ons and dependence across trophic levels and to deter-
m ne the potential effects of alterations (natural and man- nmade
perturbations) to the ecol ogical system (Contact: Dr. Pace
W ber, 601-634-4258.)
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Qut door Recreation
| . | nt roducti on

Research and devel opnent is conducted at the U S. Arny Engi neer
WAt er ways Experinment Station in support of outdoor recreation
pl anni ng and managenent at 463 nul ti purpose reservoirs |located in
43 states. These projects include 11.5 mllion acres of |and and
adj acent water and a total shoreline length over triple the coast-
line of the continental United States. The Corps of Engineers is
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the |l argest supplier of water-oriented outdoor recreation opportu-
nities in the nation.

Al'l aspects of public use of nmulti-purpose water resource
devel opment projects are considered in recreation research and
devel opnent. The trend is, where feasible, to devel op aut onat ed
tools for use by the planner and manager in the interest of effi-
ciency of operation. This objective is considered in the context
of providing high quality recreation experiences for the visitors
to these lakes in a safe and pl easant atnosphere. Sone current
exanpl es of research thrust in this area foll ow

1. Research Areas

A. Carrying Capacity (EL-31)

Ongoi ng research and technical support is currently concentrated
on physical and social carrying capacity of |ake water surface.
Shor el i ne managenent aspects of this work addresses commerci al
mar i na devel opnent, public access for boating and rel ated activi -
ties, and managenent of private use of public |lands at approxi-
mately 100 projects. Land-based support facilities including boat
| aunchi ng ranps, parking, and pedestrian access are inportant
features of this work.

User Fees.

Support for canping and day-use recreation fees is offered
t hrough devel opnment and application of automated systens for
regi stration of users, collection and analysis of trends data, and
special feature capabilities including differential pricing,
reservations, and credit card use. Autonmated systens are designed
for use on site using personal conputers.

Econom c I npacts of Recreation Managenent.

Econom c i npacts of recreation-resource managenent and
devel opnment of techniques for estimation of use beyond devel oped
parks is currently in progress. Regional recreation demand nodel s
are also currently being devel oped.

Custoner Sati sfaction.

Met hods for identification of needs and demands of the using
public and for nonitoring managenent to neet those expectations are
currently in the devel opnent stages. (Contact: M. H Roger
Ham | t on, 601-634-3724.)

B. Evaluation of Plant Gowth Regul ators for Turfgrass Managenent
(EL-32)

Current research deals with the use of plant growth-regulating
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conpounds in grounds mai ntenance. The objectives of this research
are to evaluate current growt h-regulating chemcals for their
effects on various turfgrass species (both warm and cool - season);
determ ne the cost-effectiveness of incorporating these products
i nto grounds mai nt enance operations; and provi de gui dance on appli -
cation techniques (including timng of application, chem cal conbi-
nations, and rates) to achi eve maxi mum growt h-regul ati ng benefits.
Research topics of interest include identifying | ong- and short-
termeffects of plant growth-regul ating chem cals on rooting,
density, recuperative capacity, and di sease susceptibility of
various turfgrass species; nethods to predict tine of application
on various turfgrass species (for exanple, grow ng degree day
nodel s); and effects of sequential and/or nultiple application for
season-long control of Southern turf species. (Contact: Dr. K D
Get si nger, 601-634-2498.)

C. Insect Pest Managenent (EL-33)

I ntegrated control prograns are being devel oped and tested for
vari ous aquatic (Diptera) and terrestrial (Dictyioptera and
Isoptera) pest insects. Research should be directed toward the
devel opnent of progranms which utilize a nultifaceted approach to
control, including the use of biological pesticides as well as
mechani cal and cultural control practices. New and innovative
approaches to control are being sought, especially those that
utilize existing technol ogies incorporated into a working nanage-
ment program (Contact: Dr. Alfred F. Cofrancesco, 601-634-3182.)

Cul tural Resources
| . | nt roducti on

As part of its mssion responsibilities, the Corps of Engineers
must mai ntain and manage mllions of acres of |and, nuch of it
surroundi ng over 700 water resource devel opnent projects throughout
the United States. This responsibility includes preservation of
cultural and historical sites and resources. Technology that is
devel oped for this purpose is provided to Corps Cvil Wrks pro-
jects, as well as mlitary installations and ot her cooperating
Feder al agenci es.

1. Research Area

Preservati on and Managenent of Cultural Resources (EL-34)

Archeol ogi cal and historical sites are subject to a wide variety
of detrinental inpacts such as streanbank and reservoir shoreline
erosion, w nd deflation, groundwater |eaching, conpaction, chem cal
contam nation, animal burrow ng, vehicular traffic, and vandalism

Addi tional research is needed to identify and evaluate site
protection techniques and strategies for the Corps to consider in
its construction and | and managenent responsibilities. Through

37



experinmental research and field denonstration projects, the Corps
continues to seek to devel op gui dance on preservation mnethodol ogi es
that will preserve the integrity of sites and their contents,

achi eve conpatibility of the nethods with | ocal environnental
settings, permt nonitoring of ongoing site status, and provide
future scientific access to the sites. Research results should

i ncor porate cost conparisons between various protection neasures
and eval uation of the potential side effects of the neasures.
Strategies for the transfer of technol ogi es devel oped for site
protection are al so sought.

The need al so exists for research in direct support of Cultural
Resource Managers at Corps districts, Mlitary installations, and
ot her Federal agencies. Studies are under way to investigate
probl ens associated with curation and with Native Anmerican consul -
tation requirements. Qher studies are focusing on information
managenent tools, including the devel opnment of autonmated spati al
and attributed databases for identifying, evaluating, and managi ng
prehistoric and historic resources in both their regional context
as well as site-specific situations. Current work al so includes
identification, evaluation, and stewardship of cultural resources
as elenents of wetland ecosystens and the application of nonde-
structive geophysical nethods of site investigation, particularly
when coordinated with G S and GPS. The need exists for devel oping
products to help cultural resource managers nore efficiently neet
all legal requirenents for the above-nentioned areas. (Contact:
Dr. Frederick L. Briuer, 601-634-4204.)
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GEOTECHNI CAL LABORATORY
| . I ntroduction

Research is perforned by the Geotechnical Laboratory's four
divisions in the areas of soil nmechanics, rock nechanics, engi-
neeri ng geol ogy, geophysics, earthquake engi neering, seisnology,
pavenents, expedi ent horizontal construction by engi neer troops,
expedi ent surfacing materials, and nobility of mlitary vehicles.
Only some of the areas of the | aboratory's research responsibility
are included in this announcenent. The follow ng sections nore
specifically describe those research areas in which pre-proposals
wi || be consi dered.

1. Research Areas

A.  Earthquake Engineering (CGL-1)

Research areas of interest include the dynam c behavi or of
soil and rock; liquefaction of soils, including coarse-grained and
fine-grained soils; in-situ testing to evaluate properties rel ated
to dynam c behavior; in-situ testing to eval uate susceptibility to
I i quefaction; nethods of analysis of dynam c behavior of earth
mat eri al s; nmethods of analysis of dynam c soil-structure interac-
tion; risk-based and probability-based nethods of analysis; seismc
wave propagation in earth materials; seismcally-induced settle-
ments in soils; and renedial treatnent of soils potentially suscep-
tible to earthquake-induced instability or strength | oss, conputer
visualization and dynam c sinulation; site response anal ysis; and
strong notion instrumentation. (Contact: Dr. M E. Hynes, 601-
634-2280.)

B. Geophysics (G-2)

VEES supports research in the devel opnent of geophysica
met hods to be used for characterization of hazardous waste sites,
cavity/tunnel detection, detection and nonitoring of seepage,
| ocati on of groundwater, analytical and data processing techni ques,
borehol e surveys, crosshole seismc inmaging, electromgnetic
detection of anomalies, seismc surveys, characterization of
physi cal and mechani cal properties of earth materials, and uses of
mcrogravity. (Contact: M. J. R Curro, 601-634-2235.)

C. Mbility of Mlitary Vehicle (G.-3)

The Mbility Systens Division program addresses engi neering
research on the performance of mlitary vehicles operating cross-
country, on-road, and in negotiating dry and wet obstacles in
worl dwi de terrains. This is a highly specialized technical area,

i nvol vi ng engi neeri ng mechani cs, vehicle dynam cs, mathematics,
statistics, conputer specialties, geology, and soil nechanics.
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1. Basic Mbility Research and Anal ysis

Research in this area is ained at devel opi ng fundanent al
rel ati ons between soil and vehicle running gear; inproving criteria
concerning the effects of vehicle vibration on human response;
devel opi ng al gorithns describing weather effects on terrain, nulti-
vehi cl e novenents al ong road nets, stochastic processes descri bing
i nfl uence of uncertainties of data el ements and devel opi ng nodel i ng
and sinmul ation capabilities for near real tinme assessnents of
mobility and counternobility for battlefield operations and opera-
tions other than war. (Contact: M. Newell R Murphy, Jr., 601-
634- 2447.)

D. Pavenment Technol ogy (G.-4)

Research is conducted in support of the Corps m ssion
requiring the design and construction of Arny and Air Force pave-
ments, including airfields, worldw de and the mlitary engi neering
function or operations of troops in the field as they relate to
pavenents and expedi ent surfacing. This involves the formulation
of engineering criteria for the design, construction, evaluation,
mai nt enance, and rehabilitation of permanent and expedient air-
fields, pavenents, railroads and ports. Research areas of interest
i ncl ude i nproved design procedures, material characterization and
eval uation, nondestructive testing, rapid repair of structures,
expedi ent surfacing, aircraft and vehicular ground flotati on,
access/ egress systens, gravel surfaced and non-surfaced areas, the
use of geotextiles and geonenbranes, grid confining systens,
stabilization and dust control materials and techni ques, and
advanced bi nder systens. (Contact: Dr. Raynond S. Rollings, 601-
634- 3304.)

1. Material Uilization in Mlitary Pavenent Systens

Research in this area is needed to determne the field perfor-
mance of new and waste materials in mlitary pavenents (both
asphalt cenent and portland cenent concrete pavenents) and tie them
to specifications. Devel opment of perfornance-based specifications
will allow the quick integration of these new and waste materials
into mlitary construction projects and to stream ine the current
specification and procurenent processes. These specifications wll
then be issued to field agencies of the DoD and industry so that
these materials may than be used in mlitary construction projects.

(Contact: Dr. Raynond S. Rollings, 601-634-3304.)

E. Soil and Rock Mechanics (G--5)

Research is needed to (a) devel op i nproved net hods for
anal yzing earth and rockfill dams and other water control struc-
tures for both static and earthquake-induced stresses; (b) inprove
the state of know edge of physical and engi neering properties of
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clay shales; earth-rock mxtures, granular filters, cohesive and
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noncohesi ve fine-grained soils susceptible to |iquefaction, and
soils susceptible to drastic vol unme changes (coll apse, consoli -
dation, swell); (c) develop rational analytical procedures and nore
reliable prediction of behavior of partially saturated soils;

(d) determ ne the response of soils in situ to static and dynam c

| oadi ng and unl oadi ng; (e) determ ne the susceptibility of earth
dans to cracking, hydraulic fracturing, and internal erosion;

(f) evaluate inproved defensive design neasures in use of materi -
als, particularly in filter and transition zones and i npervious
barriers; (g) inprove procedures for nonitoring and anal ysis of the
per formance of new and existing structures, particularly the use
and interpretation of observations and from specialized instrunen-
tation, and expedient systens for rapid i nspection and eval uation
of the integrity of danms; (h) inprove the understanding of the

agi ng processes in dans and in the influence of aging (particularly
deterioration of safety-related features) on | ong-term nmai nt enance
and/or rehabilitation requirenents for dans; (i) develop a better
under st andi ng of failure nechanisns to inprove design of defensive
measures, to provide information for renmedial repairs, to assess
potential damages resulting fromfailure, and to provide a basis
for energency actions; (j) develop a rational approach to the
assessnent of dam safety by application of risk-based anal yses in
all aspects of dam design, construction, and operation; (k) devel op
expedi ent renedi al neasures when hazardous conditions are identi-
fied and thus reduce the damages and catastrophic potential of dam
failures; (1) devel op nethodol ogy to evaluate forces exerted on
structural elenents by adjacent soil nasses that result froml ong-
termvariation in soil properties; (m devel op inproved nethodol ogy
for design and construction procedures for shall ow and deep founda-
tions, including mats, footings, piers, and piles for buildings,
hydraulic structures and waterfront structures; (n) |arge scale
physi cal and nunerical nodeling of deep underground structures
(tunnels, shafts, chanbers, intersections); (o) predictions of rock
mass dredgeability; (p) acoustic em ssion (mcro-seismc) applica-
tions in geotechnical engineering; (q) geotechnical aspects of
hazardous and | ow | evel radioactive waste disposal; (r) erosion of
rock in unlined enmergency spillways; (s) evaluation of rock for use
as rip-rap; (t) grouting of soil and rock masses; (u) sliding
stability of gravity structures, and (v) centrifuge nodeling of
structures founded on or in rock. Technology transfer activities
(1.e. denonstration projects, workshops, semnars, etc.) are
included in this requirement. (Contact: Dr. Don Banks, 601-634-
2630.)

F. Engineering Geology (G.-6)

VES conducts a broad range of research in the field of
engi neering geol ogy in support of Corps of Engineers and other Arny
and federal technical mssions. Specific areas of interest within
this field include but are not limted to the follow ng: applica-
tion of renote sensing for geol ogic purposes; applied archeol ogi cal
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i nvestigations; applied geonorphic analysis; borehole canera and
borehol e tel evision applications; conputer applications in geotech-
ni cal engi neering; conputer mapping systens; geographic information
systens, geohydrology in mlitary and civil applications; geologic
mappi ng; geol ogi ¢ applications of mathematical and statisti cal

t echni ques; groundwater nonitoring, including well installation and
design; solute transport and plune configuration analysis; integra-
tion of geol ogi cal and geophysical subsurface exploration tech-

ni ques; | and-1oss studies; renedial nmeasures at groundwater contam
ination sites; seismc hazard characterization and eval uati on;
subsurface exploration nethods (drilling techniques, sanpling
techni ques); test site selection; waterborne subbottom profiling
systens. (Contact: M. Robert J. Larson, 601-634-3201.)
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STRUCTURES LABORATORY

The Structures Laboratory is responsible for planning and
executing scientific and engi neering research and devel opnent in
the fields of structural design and performance of structures,
weapons effects, earth dynam cs, and concrete and construction
materials. It is the lead |aboratory for the Departnent of Defense
in wrk on Survivability and Protective Structures. The research
areas of its three divisions are outlined bel ow

GEQOVECHANI CS AND EXPLOSI ON EFFECTS

Structures Laboratory, WES, perforns research on the behavi or
of earth and earth-structure systens subjected to intense transient
| oadi ngs and the effects of explosions for application to mlitary
engi neering. Research area also includes the neasurenent, process-
ing, and analysis of seismc and acoustic signals to locate air-
borne and ground mlitary targets and buried objects, and to
characterize earth nedia. Research nethods include | aboratory-
scale to large-scale field testing, and nunerical nodeling.
(Contact: Dr. J. P. Balsara, 601-634-2291.)

Research Areas

|. Test Instrunentation Devel opnent (SL-1)

Recent advancenents in precision-gui ded weapons have shifted
the areas of concern for survivability/vulnerability assessnent
much cl oser to the explosion source. Consequently, transducer
desi gns having the capability to record dynam c accel erati ons
approaching one mllion g's and stress |levels above 1.5 GPa are
requi red. The gages must be able to survive multi-directional
shock waves and | arge transient displacenments. Gage design in-
cludes the internal measurenent system shock isolation materials,
packagi ng, and data transm ssion cable connection or el ectronics.
(Contact: Dr. C. R Welch, 601-634-3297.)

1. Explosives Design for Excavation, Denolition, and Cbstacle
Creation (SL-2)

Current criteria for inproved denolitions call for very signif-
icantly reduced manning |l evels, preparation tinmes, and quantities
of expl osives to acconplish assigned m ssions. Cost effectiveness,
versatility, and safety are also of great inportance. Current
efforts are directed at expl osive technol ogies for the standoff
creation and reduction of all types of battlefield obstacles, and
t he excavation of fighting positions. A prinme consideration in
these efforts is the devel opnent of nore efficient nmeans for the
application of various types of explosives to targets of interest.

In addition, nodern materials and design principles used in
typical target structures nust be incorporated into future plans
and guidelines for the use of denolitions. Typical m ssions of
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interest are road cratering, antitank ditching, bridge and tunnel
denolition, and the breaching of walls, bunkers, |evees, and dans.
(Contact: M. H S. MDevitt, 601-634-2705.)

I11. Explosive Storage Safety (SL-3)

The mlitary services nust store |arge anmounts of nunitions,
both for war reserves and for training purposes. New conceptual
desi gns for conponents or systens of storage are needed which wll
reduce the likelihood of an acci dental explosion of stored muni-
tions, limt the propagation of an accidental explosion, or
mtigate the safety hazards produced by an acci dental expl osion.
In addition, test data and sinulation techniques are needed to aid
in the definition of the safety hazards from such expl osi ons, and
t he nmechani cs of expl osion propagati on anong munition stores.
bsol ete munitions are often di sposed of by deliberate, controlled
detonation. Research is needed on new nethods for safe, efficient,
and environnental |y sound net hods for explosion disposal of a w de
variety of nmunition types. (Contact: M. L. K Davis,

601- 634-3323.)

| V. Physical and Nunerical Sinulation of Explosion Effects (SL-
4)

The mechani cal effects induced by nucl ear detonations have been
physically sinulated using a variety of energy sources, but nost
frequently high-explosives. The high-explosive sinulations have
been perfornmed at small (1/10 to 1/2) scale. The nechanica
effects fromconventional nunitions and bare expl osives have
normal |y been perfornmed at small scal e using hi gh expl osi ves.

These studies could benefit frominproved (better fidelity, |ess
expensive) sinulators and sinmulation techniques. They could also
benefit the devel opnent of test nethodol ogy for mcro-scale (1/000
to 1/10) testing. Mcro-scale test nmethodol ogy includes the

m ni ature high-fidelity energy sources, mniature sensors, advanced
optical techniques, high-fidelity construction techni ques for

m niature structures, and theoretical devel opnents in the scaling
of material behavior.

Nurmeri cal sinul ati ons of expl osion-induced nmechanical effects
(airblast, ground shock, water shock, surface waves, far-field
seism c signatures, cratering, ejecta) use a variety of nunerical
met hods including finite elenents, finite differences, snooth-
particle hydrodynam cs, cellular automata, discrete deformation
anal yses, analytic closed-formsolutions, and discrete el enents.
These net hods are used with equation-of-state material nodels to
sol ve the basic conservation | aws of physics. Inprovenents in the
numeri cal nmethods or material nodels, to inprove their efficiency
or accuracy, or broaden their range of application, would benefit
studies which rely on nunerical sinmulations. (Contact: Dr. C R
Wel ch, 601-634-3297.)
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V. Advanced Seism c and Acoustic Signal Measurenents, Process-
ing, Analysis, and Mdeling (SL-5)

Research in this area is concerned with seism c and acoustic
sensi ng, processing, analysis, and nodeling of ground and air
targets. Most sensing research applies to passive acoustic and
seism c technol ogy, but sonme Iimted anount of sensing is perforned
Wi th active acoustic and seismc systens and passive nagneti c,
el ectromagneti ¢ and even nucl ear sensors. Measurenents are
performed using direct-contact acoustic and seism c sensors.
Processi ng net hods include array processing and ot her nethods of
cal cul ating source direction, noise suppression, advanced adaptive
processing, signal classification and identification, and advanced
processi ng nmet hods. Phenonena of interest include direct propaga-
tion within the same nmedi um and propagati on across boundaries, such
as geologic layers and the air/soil interface (acoustic-to-seismc-
coupling). Modeling includes phenonenol ogy nodel s of signal
propagation and target signature nodels. Purposes of work are
sensing, detecting, and | ocating airborne and ground mlitary
targets, buried objects, and nedi um characterization, and cl assify-
ing and identifying sources based on their acoustic and seismc
signatures. (Contact: Dr. Ben L. Carnes, 601-634-2231.)

VI. Smart Sensor Systens (SL-6)

Smart sensor systens being integrated fromexisting mlitary
and/ or commercial off-the-shelf technology contain a variety of
passi ve sensor types including acoustic, seismc, magnetic, infra-
red, and nuclear. Systens can include nmultiple sensors and conput -
er chips that perform data acquisition, signal processing, and
anal ysis on board. Results then are used to engage the target
source with a nunition (one specific application is smart m nes) or
are transmtted to sone renote area, to an aircraft, or to a
satellite. Mdels are needed that account for quantified terrain
and environnental effects on the high-technol ogy sensor systens,
and provide system perfornmance predictions for realistic worldw de
terrain and environnments. Sensor |ogics nust be capable of target
identification and false target rejection. (Contact: Dr. Ben L
Carnes, 601-634-2231.)

VI1. Laboratory Tests and Constitutive Mddel Devel opnent for
CGeol ogic Materials (SL-7)

This research requires the formul ati on of mat henati cal
constitutive nodels to sinulate the nechani cal behavior of geol ogi -
cal materials and incorporation of nodels into application-oriented
predi ction/anal ysis techniques. Also of interest are the devel op-
ment of dynam c test equi pnment and techni ques and experi nent al
eval uation of geol ogical material response to high-pressure tran-
sient |loadings. (Contact: M. A E. Jackson, Jr., 601-634-3530.)
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VIIl. Projectile Penetration (SL-8)

Theoretical and experinental studies of projectile stresses
and trajectories due to inpact and penetration into geol ogi c and
manmade targets and devel opnent of design criteria for shield
systens. Includes devel opnent of equi pnment and di agnostic tech-
ni ques to exam ne the response of targets to |ow and high velocity
i npact of penetrators, rods, etc. (Contact: Dr. B. Rohani, 601-
634- 2248.)

| X.  Conputational Structural Mechanics for DoD Applications
(SL-9)

The efficient utilization of scal able conmputers will require
fundanmental | y new concepts in conputational mnmechanics algorithns.
Research includes mat hematical fornul ati ons and devel opnent of
scal abl e conputational nechanics algorithnms in the areas of struc-
tural response, penetration, contact-inpact, explosion, structure-
medi uminteraction and interdisciplinary flowthermal-structural
interactions. Research area also includes devel opnment of conput a-
tional nodels for new materials and conposite construction (con-
sisting of concrete, conposite, and/or geologic materials) as well
as the behavior and control of structures conposed of such conpos-
ite construction for mlitary applications. (Contact:

Dr. R Nanmburu, 601-634-3811

CONCRETE AND MATERI ALS RESEARCH

Research on concrete and cenent by the Corps of Engineers
is for the nost part related directly to i nmedi ate needs and
applications. However, there is growing recognition of the neces-
sity of basic research to inprove and advance the field in direc-
tions for which i medi ate application may not yet be obvious. The
follow ng areas of inquiry on cenent and concrete are related to
current research prograns or recogni zed needs. These include both
mlitary and civil applications. A major objective of the Arny
Cvil Wrks Concrete Programis to investigate concrete m xtures
and i ndividual conponents of concrete, to determ ne how these may
be used effectively to inprove performance of both new and ol der
concrete structures, and to eval uate new concrete materials and
practices. Basic research on the reasons for observed characteris-
tics and behavi or of concrete mxtures is a natural outgrowh of
this objective. Mich of the research and devel opnent is applicable
to mlitary needs and projects. Mlitary expedi ency focuses
additional attention on ease and speed of concrete placenent,
devel opment of very high strength, and use of non-traditional,
i ndi genous, and other special materials in concrete construction.
These interests open many new fields in which basic and applied
research is needed. (Contact: Dr. Paul M akar, 601-634-3251.)
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Research Areas

X. Concrete Materials (SL-10)

Aggregates conprise as much as 80 percent of the vol une of
concrete. Characteristics and behavior of various types of aggre-
gates, and chem cal and physical interaction anong aggregates on
ot her concrete conponents, are critical to overall concrete perfor-
mance. Research areas include: nature of and potential for
reacti ons between aggregates and al kal i es; significance of and
techni ques for regul ati ng aggregate noi sture content; inportance of
aggregat e shape and size distributions; and contribution to con-
crete durability. Optimzing the use of marginal natural aggre-
gates, such as those with high clay contents of |ow structural
integrity, also could be investigated, as could use of man-nade
aggregat es such as recycled concrete.

Use in concrete of by-products of other industrial processes,
such as fly ash, silica funme, and ground granul ated bl ast-furnace
slag, is increasing with know edge of the potential benefits to
concrete properties. These uses contribute to solutions of indus-
trial waste di sposal problens, while enhancing potential for
devel opnent of new types of concrete with properties tailored to
speci al uses. Know edge of the nechanisns by which these naterials
interact with cenent, aggregates, and other concrete ingredients,
is essential. Effects of these materials on concrete strength and
durability is another area of particular research interest, as is
use of cenentitious materials other than portland cenent, including
sone fly ashes. Additional research is needed, |eading to estab-

i shment of optinmum quantities of pozzol ans and cenent in concretes
for general and special uses.

More speci alized uses of concrete and increased demands on
concrete performance have increased the inportance of chem ca
adm xtures such as water-reducers, set retarders, set accelerators,
air-entraining adm xtures, and foam ng and defoam ng agents. The
mechani snms by whi ch many of these adm xtures function are virtually
unknown.

Reinforcing in concrete is critical to much of concrete design
and construction. Research areas include materials and nethods of
reinforcing, corrosion of reinforcing materials, and performance of
reinforced concrete in severe environnents (freezing and thaw ng,
chl oride penetration, and el evated-tenperature environnents).

Mat erial s and nethods for production of fiber-reinforced concrete
merit study.

Pol ymer concretes are being used both for restoration and new
construction. Interaction anong conponents of these conposite
mat eri als, and the ranges of characteristics that could be achieved
wth different conbinations of materials, are little known.
Research areas include pol yner-inpregnated concrete, polyner or
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resin concrete, or polyner-portland-cenent concrete.

Research al so is needed on neans of fornulating concretes to
achi eve specified performance, such as concretes with very high
tensile or conpressive strength, expansion, rapid hardeni ng,
resi stance to abrasion and erosion, shock-attenuating properties,
ultra-1ight weight, ability to float indefinitely, or thernmal
i nsul ation properties.

There is growng interest in the possibility of biochemcally
produced cenentitious material s.

Xl. Concrete Properties and Anal yses (SL-11)

New t echnol ogi es continually are being devel oped for non-

destructive testing of various materials. Devel opnent of new
met hods could lead to applications in analysis of properties and
performance of concrete. Links nust be devel oped between the
sophi sticated testing nmethods and the needs of concrete technol ogy.

New di el ectric, piezoelectric, or ceram c conposites, for exanple,
may appropriately be used in new concrete test nethods, if these
i nks are made.

Many of the research areas outlined in the previous paragraphs
are related to nethods of testing and anal ysis of concrete.
Consi deration of aggregate quality and noi sture content, use of
ot her adm xtures, all apply to analytical considerations. In
addition, investigations are needed of new nethods, and nodifica-
tions to existing nmethods and apparatus for testing concrete
materials and structures. This need derives partially fromuses of
new materials. Special use concretes and technol ogies such as
pl acenment of roller-conpacted concrete al so demand new testing
t echnol ogi es.

Thermal properties of concrete, and the heat generated during
curing of mass concrete also are related to many of the above
consi derations. Understanding heat generation, and thermal and
mechani cal stresses, will require conputer-assisted nodeling of
concrete performance.

O her research needs in testing and anal ysis incl ude:

A. Determne critical materials for mnimzing cracking in
concrete, and devel op materi al s-based guidelines for predicting
concrete performance. This includes developing criteria for
predicting durability and | ongevity of concrete and grout.

B. dassification of chem cal adm xtures by chem cal conpo-
sition and nmechani sm of performance.

C. Devel opnment of nmethods of artificially accelerated curing
of concrete, and new neans of sinulating real-world conditions and
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l ong tines.
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D. Devel opnent of innovative systems to construct concrete
structures nore economcally.

E. Devel opnent of theoretical, conputational, and experi nen-
tal methods for effectively characterizing stress, strain, progres-
sive damage, and fracture of engineering materials subjected to
static and dynam c | oads.

XI'l. Maintenance, Repair, and Rehabilitation of Concrete
Structures (SL-12)

Assessnent of remaining |ife, maintenance and m nor renedi al
measures, repair and rehabilitation, and surveillance and noni -
toring are topics of interest. Structures of interest include
concrete | ocks and dans and appurtenant concrete and steel struc-
tures (outlet works, retaining walls, gates, piles, bul kheads,
tunnel s, intakes, etc.). (Contact: M. WIlliamF. MC eese, 601-
634-2512)

XiIl. Oher Areas of Research (SL-13)

Mat erials which are not actually conponents of concrete are
neverthel ess inportant in sone concrete applications. Basic
research is needed on the properties and performance of such
materials as: curing conpounds, coatings, and overlays; epoxy
resins, or other agents for inproving bond between old and new
concrete; waterstop materials for use in hydraulic structures,
and nmet hods of characterizing and testing such materials; grouts
for injection underground in very fine fracture systens or porous
medi a; organi c and inorgani c conposites that are used in
construction.

Grouts and concretes are being used at present for disposal of
hazardous, toxic, and nuclear wastes. This use is likely to
i ncrease, and research is needed on optinmum proportions for cenent-
based materials for waste-di sposal technology. In addition, grouts
and concretes will be inportant in disposal of both commercial and
defense-rel ated | ow Il evel and high-1evel radioactive wastes.
Addi tional basic research is required on the behavior of cenent-
based materials in the probable geologic conditions of this dispos-
al, and radi oactive conditions.

STRUCTURES RESEARCH

Structures Laboratory conducts research invol ving devel op-
ment, testing, and evaluation of a broad class of structures to
resist the effects of static and dynam c | oads i nduced by the
detonati on of nuclear and conventi onal weapons, high-expl osives,
eart hquakes, and other sources. It is also responsible for
research in fixed installation canoufl age, conceal nent, and
deception. (Contact: Dr. Reed Mdsher, 601-634-3956.)
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XIV. Structures Research (SL-14)

A. Research is needed to devel op desi gn and anal ysi s net hods
for elimnating or reducing structural vibration of steel gates
subject to flow conditions that have the potential to induce
structural vibrations.

B. Part of the new Earthquake Engi neering Research Program
will be to support the Corps' inventory of concrete dans in high
seism c zones. Research is needed to devel op validated nonlinear
desi gn and analysis tools for gravity and arch dans. The concrete
may be placed with conventional techniques or with roller-conpact -
ing procedures. Also, research is needed in the area of ductility
of lightly reinforced concrete nmenbers in order to eval uate exist-
ing intake towers during a maxi mnum credi bl e earthquake.

C. Research is needed in the general area of structural reli-
ability and risk analysis for assessing sensitivity of structural
desi gn and anal ysis procedures, vulnerability of structures, and
assessnment of critical design paraneters to devel op appropriate
| oad resistance factors.

D. Nonlinear and linear systemidentification research is
needed for supporting and inproving current vibration testing, data
acqui sition, data processing, and analysis techniques for determ n-
ing |linear and nonlinear dynam c and static response properties of
structures and structural systens subjected to earthquakes, bl ast
effects frommning (or other) operations, other transient random
har noni ¢ dynam c | oads, and static or pseudostatic | oads.

E. Research is needed to develop sinplified and advanced
conputeri zed nmethods for soil-structure interaction (SSI) analysis.
Met hods needi ng investigation include Wnkler and Pasternak neth-
ods, non-linear finite elenment nmethod and boundary el enents. The
SSI techniques are to be applied to shall ow and deep foundati ons,

wal |, and U-franme structures.

F. Research is needed related to devel opnent of conputer
prograns for design of hydraulic structures and related structures
to support the Corps Civil Wrks mssion. Such structures include
mter gates, tainter gates, floodwalls, retaining walls, pile
group, sheet piles, cellular cofferdans, culverts, and conduits.

XV. Structures Research (SL-15)

A.  Response of above-ground and shal | ow buried structures to
| oads either from nuclear or conventional weapons. Specifically
the prediction of the | oad and response to failure of above-ground
and shal |l ow buried structures from nucl ear weapons and internal and
external detonations of conventional weapons. This effort wll
i nvolve the foll ow ng research
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1. Devel opnent of techniques to simulate |oads on
above- ground and nounded structures from conventional and nucl ear
weapons.

2. Devel opnent of design procedure for conponents in
sem hard and protected facilities to conventional weapons effects.

3. Analysis of structural |oading and damage resulting
frominternal detonations.

B. Research on deeply based structures and hardened existing
systens invol ving the follow ng:

1. Devel opnent of conprehensive structural design for
deepl y-buried and surface-buried structures subjected to airblast-
i nduced, and direct-induced ground shock from surface and shal |l ow
eart h-penetrating nucl ear and conventi onal weapons.

2. Formulation of conputer nodels for soil-structure
interaction and pre- and post-test analysis of structural response
to include correlation and conparison with experinental data.

C. Research on surveillance and intrusion detection sensors
involving the follow ng: This program concerns research on the
constraints of the environnent on sensor systens used to detect
intruders and along the perineter of high-value mlitary installa-
tions. For this purpose, inproved nethods for rapid and accurate
measur enent of predeterm ned influential environnmental paraneters
nmust be devel oped. Also, analytical techniques relating to specif-
i c, sensing phenonenol ogi es and target/nontarget generated signa-
tures and signature wave interactions to variations in environnen-
tal characteristics are required. O particular interest is the
integration of multiple sensor systens (both detection-type and
envi ronment al / background nonitoring transducers), which utilize
vari ous sensi ng phenonena for enhanced target detection and
classification and i ncrease nui sance and background signature
rejection. Also, research studies are required in the determ na-
tion of automated techniques for nonitoring sensor systemresponse
and sensitivity to provide opti mum and consi stent performance as a
function of time varying changes of influential environnmental
characteristics.

D. The CEis involved with research on the design of mlitary
facilities for protection fromconventional and terrorist weapons.
These efforts include the foll ow ng research:

1 . Prediction of the response of structural elenents
common to conventional or expedient construction to conbi ned bl ast
| oads and fragnent i npact.

2. Methods of retrofitting conventional buildings to
harden themto nearby detonations of blast/fragnmentati on weapons.
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3. Devel opnent of innovative design of structural
conponents, such as wi ndows and doors, subject to high-explosive
| oads.

4. Devel oprment of anal ytical nethods for predicting the
effects of forced entry devices on structural conponents.

5. Devel opnent of innovative designs using |ightweight
materials for expedient protection of troops, weapons systens, and
equi pnent fromthe effects of blast and fragnentation.

6. Devel opment of m cro-processor-based software/
har dwar e and supporting docunentation to aid in the assessnent of
structural survivability to the effects of conventional and ad-
vanced weapon systens. The software will address the integration
of dat abases, weapons effects cal cul ati ons, and operational factors
associated wth engineer survivability m ssions.

7. Devel opnent of a procedure to ensure robust codes,
user-friendly interfaces, and supporting docunentation for use in
the testing and devel opnent of m cro-processor-based survivability
and structural assessnent software/hardware.

XVI. Research Areas (Miultispectral Fixed Facility Canoufl age)
(SL- 16)

A.  This area involves work on all aspects of fixed
facility canoufl age, conceal nent, and deception (CCD). Fixed
facilities include stationary and relocatable targets. Nornally,
only high-asset facilities (a Comrander decision) are of interest
for protection. The general goal is to directly and indirectly
increase the survivability of US and Allied facilities and reduce
the survivability potential of adversaries' CCD d targets.
Mul tispectral refers to those areas of the el ectromagneti c spectrum
used by US and potential adversaries in reconnai ssance and surveil -
| ance and in attack platformtarget acquisition and detection.
This particularly applies to the visual, infrared, and radar bands
of the electromagnetic spectrum O her bands used in current and
new desi gn attack platforns and special air breathing reconnais-
sance platfornms as well as narrow band sensors are al so of
interest. Bands applicable to signals and human intelligence
(SIA@ NT and HUM NT) are of |esser interest. Mjor objectives of
wor k include quantifying or otherw se evaluating CCD technol ogy
mul tispectral effectiveness; investigating materials and tech-
ni ques for signature nodification; devel opi ng decoy concepts,
procedures, and applications; devel opi ng conputer based anal yti cal
procedures for simulating scenes, particularly m cro-processor-
oriented nodels and systens that wll beconme a part of an anal yt-
i cal canoufl age design and eval uati on; devel oping instrunmentation
for and the conduct of target/background signature neasurenents;
assessing US and threat operations and sensor capabilities with
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both currently fielded and new desi gn reconnai ssance and surveil -

| ance and attack platform sensors and systens; devel opi ng appli -
cations for intelligence information for mlitary conventional and
non conventional m ssions; providing guidance to field commanders
and information for RDTE community; and studies of the interaction
of canoufl age technol ogy with other operational factors, particu-
larly in determ ning operational supportability, costs and manpow
er, interoperability, and joint interoperability requirenents.
Maj or objectives apply both to increasing survivability through
defense and inproving the US and Allies' current counter-CCD
capability. Sonme types of activities require work on the WES
facility, and others require work off-site within and outside the
US. Wirk is required on the foll ow ng topics.

B. Quantify or otherw se eval uate CCD technol ogy
mul ti spectral effectiveness. Quantification of the effectiveness
of CCD for increasing survivability of selected facilities and
assets against attacks. Enphasis is on nmanned tactical systens on
fixed and rotary wi nged platforns, involving the range of current
and near-term pl anned weapons that are avail able for use by poten-
tial adversaries, including precision guided weapons. Intelligence
systens and the intelligence process are also of prine interest
since the use of these processes results in the targeting process
and attack.

The devel opnent and application of anal ytical techniques
for gathering and interpreting data fromdifferent Tinme, Space, and
Position Information (TSPlI) systens, head-up display video record-
i ngs, sensor video recordings, questionnaires, and nultispectral
overhead imagery. Primary enphasis regarding TSPl systens is
concentrated on Air Conbat Maneuvering Information (ACM) systens,
Tactical Aircrew Training Systens (TACT), and variations on the Air
Force RAJPO Geographic Positioning System (GPS) systens as well as
energing GPS systens. The interpretation of CCD effects fromthe
i mgery, the measurenent of x,y,z,t data using fiducial-based
measurenent software with inmagery, and the ability to review
X,Y,z,t and imgery data to determ ne neasurenent conditions are
exanpl es of TSPl and i nagery uses.

Devel opnent and application of neasurenent procedures to
determ ne attacker target acquisition, target designation, weapon
rel ease | ocations, and weapon ai npoint errors. Such capabilities
are essential in the determnation of CCD effectiveness.

C. Investigate materials and techniques for signature nodifi-
cation. Signature neasurenents may be both ground-based and aeri al
and may al so i nclude scal e-nodel neasurenments, particularly for
sone of the radar bands. Calibrated neasurenents are preferred not
only for typical fixed-facility target types but also for typica
target backgrounds. Target types may include thin-walled netal
bui | di ngs, concrete structures, earth-covered facilities, and
har dened and paved horizontal surfaces. Backgrounds may incl ude
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desert, forests, grass, bare soil, croplands, snow, etc.

Si gnature mani pul ation materials and techni ques may incl ude
coatings, nets and screens, structural nodifications and the use of
energy absorbing, reflecting or frequency and em ssivity shifting
materials. Studies should focus on quantitative neasures of
ef fectiveness as well as operational, econom c and environnent al
consi derati ons.

D. Devel op decoy concepts, procedures, and applications.
CGeneration of concepts, materials, and techniques |eading to the
devel opnent of rapid depl oynent, high resolution decoys designed to
enul ate a fixed or relocatable facility. The decoy design should
consider the replication of facility signature characteristics in
the visual, thermal, and radar portions of the el ectromagnetic
spectrum Econom c and environnental considerations related to
mat eri al production and depl oynent shoul d be consi dered, and
experinmental designs and material descriptions devel oped.

E. Devel op conputer based anal ytical procedures for sinmulat-
ing scenes, particularly mcro-processor-oriented nodels and
systens that wll becone a part of an anal ytical canoufl age design
and evaluation. M cro-processor-based software/hardware devel op-
ment are required to help support the inplenentation of a
mul ti spectral Canoufl age, Conceal ment, and Deception Design
Research Work Station. The follow ng kinds of nodels wll be
needed:

1. Fixed-facility/background scene generation through
the use of signature prediction nodels coupled with data base
| ook-up techni ques.

2. Scene nodification through the application of
digital and fractal design procedures to include new canoufl age
counter measures.

3. Target identification including target/background
contrast al gorithns.

4. Sensor performance nodel s.

F. Develop instrunentation for and conduct target/ background
si gnature neasurenents. Procedures for target/scene characteri za-
tion are required for all conventional and unconventional m ssions
"target" configurations. This includes the design and application
of sensors, data gathering, and data anal ysis procedures applied to
the target-in-scene situation. Such data and information are
essential in the interpretation of the sensor and operations data
and in other areas such as the calibration of nodels.

G Assess US and threat operations and sensor capabilities
with both currently fielded and new design reconnai ssance and
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surveillance and attack platform sensors and systens.
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Devel opnent (and/or nodification of accepted Joint and Arned
services) procedures for determning target probability of surviv-
al, and the application of those procedures as a critical part of
eval uating CCD alternate design in conparison with no use of CCD

- Smart weapons capabilities involving a two stage process of
targeting using reconnai ssance and surveillance followed by weapons
delivery and autononous weapon or warhead ai m ng and delivery.

Mul ti spectral threat assessnents should deal not only with
descri bing existing and antici pated sensor systens but al so defin-
ing how they will be used. O primary concern are air-to-ground
sensors and term nal gui dance systens that m ght be enpl oyed
against US/Allied targets.

H.  Devel op applications for intelligence information for
mlitary conventional and non conventional mssions. Evaluation of
operations, operational practices with sensors, and capabilities of
Il ong to short range reconnai ssance and surveillance systens.
Research on new desi gn and new concept sensors to neet changi ng
mlitary conventional and non-conventional m ssions. Mn-in-the
| oop sensors specifically include, but are not limted to National
assets. The process involving the use of National assets is of
interest through the target nom nation process (for the convention-
al mlitary mssion). Miltispectral inmagery from separate sensors
and singl e-sensor nultispectral imagery is of special interest.

. Provide guidance to field commanders and i nformation for
RDTE communi ty.

Eval uation of Arnmed forces training with a goal of inprov-
i ng defensive and of fensive operations in technol ogy transfer of
research findings to the Arned forces.

Devel opment of input to war ganes and nodels at all |evels
of resolution. This includes nodel validation, use of enpirical
data in place of analytical nodels, devel opnent of anal yti cal
nodel s, and devel opnent of hybrid nodel s.

J. Study the interaction of canouflage technology wth other
operational factors, particularly in determ ning operational
supportability, costs and manpower, interoperability, and joint
interoperability requirements. Suitability issues related to
the conpatibility, cost effectiveness, and interoperability of
effective CCD neasures to ensure CCD equi pnment and techni ques
are operationally possible and neet Comranders' operations
requi renents. (Contact: M. Kenneth G Hall, 601-634-3627.)
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| NFORMVATI ON TECHNCOLOGY LABORATORY
| . I ntroduction

The Information Technol ogy Laboratory (ITL) perforns research in
conput er - ai ded engi neering, interdisciplinary engineering areas,
conputer science, and in all aspects of information technol ogy.
Projects include conputer-aided structural engineering, application
of conputer-aided design and drafting (CADD) and geographic infor-
mati on systenms (G S) technol ogy, 3-D structural stability, finite
el ement nethod anal ysis, engineering reliability, relational data
base managenent, managenent information systens, information
engi neering, software engi neering, groupware systens, information
center concepts, tel ecommunications, scientific visualization
(tncluding virtual reality), high performance conputi ng/ networki ng,
of fice automation, graphic arts and publishing, library systens,
and records managenent. (Contact: M. Tinothy D. Ables, 601-634-
3506. )

1. Research Areas

A.  Conputer-Aided Engi neering (ITL-1)

Through the Conputer-Aided Structural Engi neering (CASE)
Project, research is done in devel opnment of conputer prograns for
design of structures utilized in the Corps GCvil Wrks m ssion.
Research is perforned related to risk anal ysis, engineering
reliability, and conputer science techniques to enhance conputa-
tional capabilities for solution of scientific and engi neering
probl ens. Conputer graphics is studied extensively in areas of
pre- and post-processors. Solid nodeling techniques are being
studied for 3-D structure representation. Accuracy of conputa-
tional results is a matter of deep concern for many of the nuneri -
cal procedures used by WES and ot her Corps offices. Innovations in
nuneri cal analysis are continuously investigated to save costs in
conputer tine and ensure confidence in conputation results, espe-
cially as applied to different size conputers. Interface systens
for electronic transfer of conputer generated draw ngs between
m ni conput er- and m croconput er - based hardware are of concern.
Mlitary related work includes devel opnent of systens for conputer-
ai ded buil ding design, masonry structures, and interfaces with
drafting and architectural systens. (Contact: M. Wayne Jones,
601- 634-3758.)

B. Information Technol ogy (ITL-2)

Research and applied analysis are perfornmed in optim zation
technol ogy of Data Base Managenent Systens (DBMS) with speci al
enphasi s on technol ogy surroundi ng the general fields of concurrent
and ot her advanced access net hods, innovative data structures and
st orage techni ques, schema and sub-schenma organi zati on, overal
system performance anal yzing installation-specific hardware/
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software interaction, and virtual sinulation of DBMS nodels and
data structures. Studies and eval uations are being conducted on
state-of -the-art software engi neering nethodol ogi es advocat ed by
researchers in universities and industry. Investigations nay be
made on progranmm ng | anguages, experinental |anguage extensions;
desi gn and i npl enent ati on net hodol ogi es of operating systens;
performance of conputer systens, software systens, and prograns;
and advanced concepts in conputer systens architecture that are
potentially valuable to Corps offices. Studies are under way on
Artificial Intelligence/ Expert Systens in terns of their broadest
definition; i.e., the use of conputers to solve problens that
previously could be solved only by the application of human
intelligence. Techniques for applying mathemati cal nodel i ng and/ or
digital sinmulation nodeling to classes of problens and to specific
problens is another area of interest. Research is being conducted
in opti mum desi gn of m croconputer-based engi neeri ng work-stations
i ncl udi ng conponents for voice recognition and synthesis, pattern
recognition, digitizing, data base managenent systens, and conputer
graphics. O extrene inportance is research in all areas of

t el ecomruni cati ons including voice, data, video, and satellite
using state-of-the-art technology. (Contact: Dr. Wndell Ingram
601- 634-2182.)

Research is planned in automation of nedia presentation
i ncludi ng current and pl anned capabilities, considering areas such
as report generation, file transfer editing, graphic arts, slide
production, docunent |ayout, and printing. Electronic flow of
report information through all necessary channels w thout hardcopy
is especially of interest. Additional research is planned in other
i nformati on technol ogy areas such as scientific visualization,
advanced topics in data, voice and video transm ssion using evol v-
i ng comuni cation systens, information center concepts, managenent
and busi ness automation, visual information, |ibrary science, and
records managenent. The information explosion has led to the
necessity for better technology using fourth or fifth generation
met hods. (Contact: M. Mirray Huffman, 601-634-3661.)

C. Conputer-Ai ded Design and Drafting/ Geographical |Information
System Technol ogi es (I TL-3)

Through the Tri-Service CADD)G S Technol ogy Center, research
is perfornmed to support the application of CADD (Conputer-Ai ded
Design and Drafting) and G S (Geographic Information Systens)
technol ogi es in new and exi sting m ssion areas of the Arny, Navy,
and Air Force. CADD/G S capability is being widely integrated in
t he pl anni ng, engi neering, construction, and facility managenent
responsibilities of the three Services. Due to the expanding
devel opnent of conputer nethods to neet the demands of technol ogi -
cal advancenents, interfacing these nethods wwth CADD/G S pl atforns
is especially crucial. As the usage of CADDA S evol ves and
expands, the need to integrate other existing design and anal ysis
conputer tools, including relational data bases, spatial data
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anal ysis, automated cost estimating and specification generation,
etc., with CADD/A S systens and eval uati ng new CADD/ G S appl i ca-
tions for use by the three Services are of primary interest.
Appl i cations woul d be expected to interface wwth a variety of
CADDY A S platfornms including, UNl X-, Wndows 95, Wndows NT, and
DOS systens used by the three Services. Oher research could

i ncl ude productivity studies, scope and criteria requirenents for
new t echnol ogy devel opnent, self-instructional training guides,
pilot projects in technol ogy usage, etc. (Contact: M. Harold
Smith, 601-634-4190.)

D. Engi neering Guidance Update (I TL-4)

To support the Gvil Wrks Gui dance Update Mintenance
Program nethods, technol ogy, and procedures are bei ng devel oped
for technol ogy transfer of research products, analysis and design
nmet hods, and conputer-ai ded engineering into state-of-the-art
i nt egrated engi neering gui dance for the Corps of Engineers Cvil
Wrks Program State-of-the-art nethods for el ectronic docunent,
publ i shing, archiving, transm ssion, and retrieval using Standard
Ceneral i zed Markup Language (SGW), nultinedia, hypertext, CD ROM
I nternet and el ectronic publishing are bei ng devel oped.

(Contact: M. Chris Merrill, 601-634-3588.)

E. Hi gh Performance Conputing (HPC) and Networking (ITL-5)

Through the Departnent of Defense (DoD) HPC Center at |TL,
research is performed to support the application of advanced HPC
systens and networki ng technol ogies to Science and Technol ogy (S&T)
research and devel opnent (R&D) efforts wthin DoD. O speci al
interest is the application of scalable parallel architectures and
associ ated algorithns to DoD S&T R&D applications; and al so energ-
ing network technol ogi es and di stributed storage technol ogi es/
nmet hodol ogi es which will permt transparent sharing/applications of
het er ogeneous HPC systens | ocated at WES and renotely throughout
the DoD. (Contact: M. Stephen Adanmec, 601-634-2901.)
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PART 11
REVI EW OF PRE- PROPOSALS AND EVALUATI ON OF PROPOSALS

A.  Upon receipt of a pre-proposal (not to exceed 5 pages), the WES
staff will performan initial reviewof its scientific nmerit and
potential contribution to the Arny mssion and al so determne if
funds are expected to be available for the effort. Oferors of
pre-proposals of interest will be encouraged to submt a ful
proposal (in the format outlined in Part 111) and these proposals
will be evaluated in accordance with the criteria in paragraph B

B. Proposals submtted in response to this BAA w Il be eval uated
as received, using the follow ng factors:

1. The overall scientific and/or technical nerits of the
pr oposal .

2. The potential contributions of the effort to the WES
m ssi on.

3. The offeror's capabilities, related experience, facilities,
techni ques, or uni que conbi nati ons of these which are integral
factors for achieving the proposal objectives.

4. The qualifications, capabilities, and experiences of the
proposed principal investigator, team | eader, and other key person-
nel who are critical to achievenent of the proposal objectives.

5. The reasonabl eness and realism of proposed costs and fee if
any, and the availability of funds.

C. Pre-proposals and proposals not considered to have sufficient
scientific nerit or relevance to the Arny's needs or those in areas
for which funds are not expected to be available may be declined

W t hout further review
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PART |11
PRE- PROPCSAL AND PROPCSAL PREPARATI ON
SECTION 1 - | NTRODUCTI ON

This part is intended to provide information needed in preparing
research proposals for subm ssion to WES.

Organi zations or individuals interested in submtting research
proposals to WS are encouraged to make prelimnary inquiries as to
the general need for the type of research effort contenpl ated
bef ore expendi ng extensive effort in preparing a detailed research
proposal or submtting proprietary information. Points of contact
are listed wth the specific research areas for each | aboratory.
The research proposal often represents a substantial investnent of
tinme and effort by the offeror, and it should present the proposed
research effort in sufficient detail to allow WES to eval uate the
scientific nerit and rel evance of the proposed research.

Pre-proposal s and proposals nust reference the code nunber for
the specific research area.

SECTI ON 2 - GENERAL | NFORVATI ON
A.  DEFI NI TI ONS:

Short Form Research Contract (SFRC). A sinplified form of
contracting described in Subpart 235.015-71 of the Defense Federal
Acqui sition Regul ati on Suppl ement (DFARS). As authorized by
Rei nvention Laboratory Initiative No. WESCT-94-07, this formmay be
used for all contracts awarded under this BAA including fixed-
price contracts and contracts with comercial organi zati ons.

B: REPORT REQUI REMENTS:

The nunber and types of reports wll be specified in the
contractual docunent. The reports will be prepared and submtted
in accordance with WES report procedures which will be provided the
awar dee.

C. PROPCSAL PREPARATI ON AND SUBM SSI ON

I n preparing pre-proposals and proposals it is inportant that
the offeror keep in mnd the characteristics of a suitable proposal
acceptable for formal evaluation. |t should include all the
information specified in this announcenent in order to avoid del ays
in eval uation.
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Pre-proposals and full proposals should be mailed to:

Commander

U S. Arny Engi neer Waterways Experinent Station
ATTN. CEWES-CT-Z

3909 Halls Ferry Road

Vi cksburg, M5 39180-6199

Proposal s should be submtted on DD Form 2222-1 and 2222-2
(Short Form Research Contract) as defined in paragraph A of
this Section 2. Copies of these forns are included in this
announcenent .

SECTION 3 - TYPE OF CONTRACT

Sel ection of the type of contract is based upon various factors,
such as the type of research to be perforned, the contractor's
experience in maintaining cost records, and the ability to break
out and al |l ocate proposed costs and performance of the work.

A docunent commonly used because of its flexibility in
supporting research, is a cost-reinbursenent type contract. This
type contract permts reinbursenent for actual costs incurred in
acconpl i shnment of research. It also permts sone flexibility in
the redirection of efforts due to recent research experi nent
results or changes in Arny gui dance.

Fi xed-price contracts are used when the research projects costs
can be estimted accurately, the services to be rendered are
reasonably definite, and the anount of contract-furnished property,
if any, is fixed.

Contracts awarded by WES will contain, where appropriate,
detail ed special provisions concerning patent rights, rights in
techni cal data and conputer software, reporting requirenents, equal
enpl oynent opportunity, etc.

SECTI ON 4 - CONTENTS OF PRE- PROPCSALS

Pre-proposals should be limted to five pages. Five copies are
requested. The pre-proposal should contain the foll ow ng:

1. Atitle descriptive of the research to be perforned.

2. The nane and address of the individual, conpany or
educational institution making the pre-proposal.

3. The nane and phone nunber of the principal investigator or
seni or researcher who would be in charge of the project.
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4. The duration of the project.

5. The estimated | abor cost, materials cost, burdens, and
profit (if any).

6. One or nore paragraphs describing the objective(s) of the
proposed research to include statenment of the working hypothesis to
be proved or disproved, if appropriate.

7. One or nore paragraph describing the approach to be taken in
the course of the research. |If experinental, it should include a
description of the scope of the testing program if analytical, it
shoul d i ncl ude key assunptions to be nade, the scientific basis for
t he anal ysis, and the nunerical procedures to be used.

8. One or nore paragraphs describing the potential mlitary
and/or civil payoffs that mght ultimtely derive fromthe proposed
research to the Corps of Engi neers.

9. A one-page curriculumvitae of the principal investigator.

SECTION 5 - CONTENTS OF FULL PROPCSALS

Proposal s shoul d be furnished in five copies and contain the
fol | ow ng:

TECHNI CAL

The technical portion of the proposal should contain the
fol | ow ng:

1. A conplete discussion stating the background and
obj ectives of the proposed work, the approaches to be considered,
t he proposed |l evel of effort, and the anticipated
resul ts/ products.

2. The nanes, brief biographical information, experience, and
ist of recent publications of the offeror's key personnel who
| be involved in the research

3. The nanes of the agencies to whomthe proposal has al so
been subm tted.

4. A brief description of offeror's organization.
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COST

The cost portion of the proposal should contain a cost estinate
for the proposed effort sufficiently detailed by el enent of cost
for nmeani ngful evaluation. The estimate should be broken down for
each year of the proposed work and shoul d include the foll ow ng:

1. A conplete breakdown of direct |abor to include, by
di sci pline or individual, hours or percentage of time and sal ary.

2. Fringe benefits rate and base.

3. An itemzed |ist of equipnent show ng cost of each item
4. Description and cost of expendabl e supplies.
5.

Compl ete breakdown of travel to include air fare, per
diem rental car, etc.

6. Conpl ete breakdown of any subcontracts.

7. Oher direct costs (reproduction, conputer, etc.).

8. Indirect cost rates and bases with an indication whether
rates are fixed or provisional and the tinme franme to which they are
appl i ed.

9. Proposed fee, if any.

The offeror's cost proposal may be submitted on SF 1411 a copy
of which is included in this announcenent. |In addition, offerors

shoul d furnish the nane and tel ephone nunber of the cogni zant audit
agency if they have been audit ed.
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